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Executive Summary:

This Report provides Cabinet with an update on progress of the transport assessments being
undertaken in Dinas Powys and identifies, (following a meeting of the Review Group for this
Study), that further work needs to be undertaken in respect of :

Engaging with Network Rail to understand the constraints and potential costs associated with
construction of a bypass and junction in the vicinity of the railway tunnel.

e Undertaking concept design, modelling and costing of suggested improvements to the Merrie
Harrier junction to improve capacity. Consider costs in context of the bypass scheme costs (blue
and green options).

e Commissioning strategic modelling using the South East Wales Transport Model of the bypass
proposals (via Transport for Wales who manage the model).

e Updating the economic appraisal for the green alignment and provide appraisal for the blue
alignment and update the transport case and the Stage Two report.

e Undertaking public consultation on the findings of the Stage Two report and finalising the Stage
Two report and making recommendations for option(s) to be taken forward to a WelTAG Stage
Three Full Business Case.

The report recommends that should grant funding not be available from Welsh Government for
the completion of this work that the Head of Neighbourhood Services and Transport is authorised
to seek any ways of funding it.

1. Recommendation

1.1 That Cabinet notes the progress made on the WelTAG studies relating to
improving strategic transport in Dinas Powys and that this matter be referred to
Scrutiny Committee (Environment and Regeneration) for consideration.

1.2 That should grant funding not be available from Welsh Government for the
completion of the Stage 2 WelTAG work, as identified in paragraph 4.7 of this
report, the Head of Neighbourhood Services and Transport be authorised to
seek an alternative funding source.

2. Reasons for Recommendations

2.1 To update members on progress made on the scheme and to allow this report to
be considered by the relevant Scrutiny Committee

2.2 To secure funding to deliver a final Stage 2 report for the Project.
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3. Background

3.1

3.2

3.3

34

3.5

3.6

A Stage One Welsh Transport Appraisal Guidance (WelTAG) study of the
Transport Network at Dinas Powys was undertaken in 2017 by Arcadis Consulting
(UK) Limited.

The WelTAG Stage One report considered the problems, opportunities and
constraints, established objectives and appraised a long list of options. The Stage
One study was presented to Cabinet whereby the following options were
confirmed to be taken forward for further consideration, following
recommendation by the Council’s Environment and Regeneration Scrutiny
Committee on 14th September 2017:

Do-minimum
Bypass

o
o
0 Multi-Modal Option
o

Bypass and Multi-Modal Option

Following this, a Stage Two study was commissioned through competitive tender
in November 2017, with the aim of preparing an Outline Business Case for the
options recommended to be taken forward against a Do Minimum Option.

The Cabinet meeting on 16th April 2018 updated members on the Transport
Network Study at Dinas Powys. Approval was sought to expand the scope for the
WelTAG work that was being undertaken in Dinas Powys by Consultant Arcadis
Consulting Limited on behalf of the Council.

A request had been received from the nominated representative who sits on the
Review Group for Dinas Powys Community Council, to extend the scope of the
Dinas Powys WelTAG study to incorporate a much wider area and additional
bypass options than that which was being considered. This request was endorsed
by Dinas Powys Community Council at an Extraordinary meeting on 21st
February 2018. For completeness, this request had been made as part of

a strategic proposition that would include the release of land for development to
the west of Dinas Powys and to the east of Barry, alongside and part of a
development proposal that would include the delivery of any new road link.

Having received advice from Arcadis Consulting Ltd. who were assisting the
Council with this work it had been agreed that the most appropriate way of
dealing with these further options would be to undertake a combined WelTAG
Stage One and Stage Two assessment. This would involve a number of additional
tasks to be undertaken as detailed in the previous Cabinet report, but in
summary this involved:
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0 Highways design of an alignment which connected from the sections of the
scheme already being developed in the Murch Road area southwards to the
junction of Sully Moors Road and Hayes Road (as opposed to connecting to
the A4055).

0 Undertaking of further traffic surveys at the three junctions of Sully Moors
Road/ Hayes Road, Ffordd y Mileniwm/ A4055 and Biglis Roundabout.

0 An appraisal of the additional option would then need to be undertaken and
a manual assessment of likely traffic using the route based on trip patterns,
distance and likely journey times. This would enable a comparison to the
business case of the existing alignment, without needing to undertake
detailed cost benefit analysis.

3.7 This option would then be incorporated into the Stage Two report as an
alternative Dinas Powys bypass option. Whilst such an alignment was likely to
address different issues and objectives and have different impacts, it would
enable a transparent comparison of options so that options with merit for
detailed consideration in Stage Three could be recommended.

3.8 At the meeting on 16th April 2018 Cabinet resolved:

(1) that it be agreed to expand the scope of the WelTAG work at Dinas
Powys to include the options suggested by Dinas Powys Community Council
as contained at Appendix A attached to the report.

(2) that it be agreed to include a representative from each of the following
community/ town councils to sit on the Review Group for the Dinas Powys
WelTAG Stage 2: Llandough Community Council; Penarth Town Council;
Barry Town Council and Sully Community Council.

(3) that Cabinet receive a further report following the receipt of the draft
WelTAG Stage 2 report for Dinas Powys in Summer 2018.

(4) that an increase of £15,171.33 to the 2018/19 Capital Programme for

WelTAG Stage 2 Dinas Powys to be funded from Neighbourhood Services
and Transport's reserves be approved.

4. Key Issues for Consideration

Stage Two Study Draft Report and Review Group

4.1 The draft of the Stage Two report was provided by Arcadis Consulting Limited
(Appendix A refers) and considered by the Review Group on 2nd October 2018.
The minutes of the Review Group are attached at Appendix B.
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4.2

4.3

There was general consensus reached by the Review Group to the following key
points:

(0}

The study had been completed in accordance with the assigned brief and
extension to the study area to consider possible local benefits as a result of
the options assessed.

There is a need to consider the wider strategic impacts of the proposals
including how extant capacity issues at the Merrie Harrier and Barons Court
junctions affect the benefits realised as part of the Stage Two study
completed.

The importance of strategic modelling using the South East Wales Transport
Model (SEWTM) was identified as a key driver in the assessment of any
potential wider benefits beyond the Dinas Powys study area. The impact of
other strategic proposals (e.g. M4 J34-A48 scheme proposals) was also raised
and how these could impact on the Dinas Powys options. There is also a risk
that local improvements to the highway network via a new bypass and/ or
online highway improvements could exacerbate extant issues at the Barons
Court junction with limited/ restricted opportunity to effectively mitigate.

Once a public consultation programme was agreed, events should be
considered outside of the Dinas Powys community to include locations in
Barry and Penarth. Strategic assessment should however be completed prior
to engaging with the public.

There was strong support to consult with Network Rail at the earliest
opportunity to assess the risk associated with the Vale of Glamorgan line
tunnel situated to the south of the Merrie Harrier junction. There was
concern that this could be a ‘show stopper’ and therefore represents a
significant risk to the scheme.

It was recommended that the Blue route (the additional route from Dinas
Powys to Sully Moors roundabout and Hayes Road) needs additional analysis
to recognise the potential wider strategic benefits and that this would
require further consideration by the Council.

It was recognised that commuters/ other users want safer routes to
encourage cycling. Other sustainable improvements to transport hubs will
also help to encourage sustainable travel by walking and cycling.

In addition, as part of the meeting, the representative of the Dinas Powys
Community Council suggested that issues had not been fully covered to make an
informed decision. A document entitled ‘Dinas Powys Transport Network;
WelTAG Stage Two: Outline Business Case and Impacts Assessment Report was
tabled by the Dinas Powys Council Representative containing a large number of
questions for clarification on the WelTAG reports submitted. Some of the
guestions were initially considered within the meeting. However, a response to
each point was subsequently provided by Arcadis Consulting Limited on behalf of
the Vale of Glamorgan Council (this is attached as Appendix C) and distributed to
the members of the Review group. Further discussions between the



Agenda ltem: 19

representative and the Council have also taken place. In summary, these
concerns relate to how the additional Blue route has been considered and
whether Arcadis Consulting Ltd. has considered two alighments in putting
forward the Green and Pink routes and the scope of the assessment. A response
to these issues is being separately provided to the representative of Dinas Powys
Community Council but overall, officers are comfortable that the Scope for the
Study (including the extension to scope) has been met and the main concerns
form part of the recommended next steps.

Next Steps

4.4

4.5

4.6

4.7

As a result of the recommendations of the Draft WelTAG Stage 2 Report and
consideration by the Review Group, a number of next steps are recommended in
order to progress the Study.

The WelTAG guidance states that the purpose of the Stage Two: Outline Business
Case is to ‘examine in greater detail the short list of options for tackling the
problem under consideration’. During WelTAG Stage Two, the appraisal team
needs to consider how the proposed solution will lead to the desired outcomes,
maximising contribution to the objectives and well-being goals, and use this
understanding to refine the design of the options and identify key dependencies
and constraints. At the end of the stage, the report should provide the Review
Group with the evidence required to select a preferred option to take forward
for Stage Three.

The Draft Stage Two report provides the assessment of the options but
concludes that further analysis is required prior to proceeding with a full WelTAG
Stage Three study. This is within the spirit of WelTAG which is to enable a
stepped decision-making process with prudent use of public resources.

The recommended next steps are therefore:

1) Engage with Network Rail to understand the constraints and potential costs
associated with construction of a bypass and junction in the vicinity of the
railway tunnel.

2) Merrie Harrier Junction: undertake concept design, modelling and costing of
suggested improvements to the Merrie Harrier junction to improve capacity.
Consider costs in context of the bypass scheme costs (blue and green options)

3) Commission strategic modelling using SEWTM of the bypass proposals (via
Transport for Wales who manage the model).

The potential to add aspirational development in the south east Barry area with
the blue alignment to inform LDP review will also be considered as part of the
modelling commission.
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4) Appraisal Updates: update the economic appraisal for the green alignment
and provide appraisal for the blue alignment and update the transport case and
the Stage Two report.

5) Public Consultation: undertake public consultation on the findings of the Stage
Two report.

6) Stage Three recommendations: finalise Stage Two report and make
recommendations for option(s) to be taken forward to a Stage Three Full
Business Case.

5. How do proposals evidence the Five Ways of Working and contribute

5.1

5.2

to our Well-being Objectives?

The provision of a reliable, efficient and value for money transport network is
recognised by the Neighbourhood Services and Transport Plan (2018/19). The
relevant Wellbeing Outcome is An Environmentally Responsible and Prosperous
Vale with the relevant Wellbeing Objective being to promote regeneration,
economic growth and employment. The WelTAG guidance states that ‘when
using WelTAG it is essential to comply with the duties set out in the Well-being of
Future Generations (Wales) Act 2015. There is a need therefore to follow the
sustainable development principle through following the five ways of working
and set well-being objectives that maximise contribution to the seven well-being
goals’. Table 6 of the Outline Business Case at Appendix A on page 9 shows a
positive relationship between the objectives of the WelTAG Study which are to
(1) Support Sustainable Connectivity in Cardiff City Region (2) Facilitate and
Support Economic Growth (3) Improving Health and Wellbeing (4) Improved
Safety and Security and (5) Benefits and Minimised Impacts on the Environment.

This table summarises the Relationship of the Study Objectives to Well-being
Goals and should be read in conjunction with the Full WelTAG report attached at
Appendix A.



Agenda ltem: 19

Well-being of Future Generations (Wales) Act 2015 | Objectives
Outcomes

A prosperous Wales ++ ++ ++ ++

A resilient Wales ++ ++
A healthier Wales ++ ++
" A more equal Wales ++ +
3
O A Wales of cohesive communities ++ + + + +
oo
C
3 A Wales of vibrant culture and Welsh 0 + + 0 0
o language
=
C
% A globally responsible Wales - oy ++ 0 -
(V5]

6. Resources and Legal Considerations
Financial

The total cost to date of the WelTAG work in Dinas Powys is £135k of which
£120k was funding provided by Welsh Government.

6.1 The capital programme for 2018/19 provides £107k for WelTAG studies. An
application for Welsh Government underspend for the Dinas Powys project of
£80k was unsuccessful in December 2018. However, further requests have been
made to Welsh Government seeking funding for this scheme for this financial
year with the latest request being made by the Head of Neighbourhood Services
and Transport on 7th February 2019 Further, a bid has been made for funding
for WelTAG Stages 2 and 3 (part) in 2019/20 (Appendix D refers). The outcome
of this 2019/20 funding bid application should be known in March 2019. Should
the funding application to Welsh Government be unsuccessful it is proposed that
the Head of Neighbourhood Services seek to secure an alternative funding
source to complete the WelTAG Stage 2 work.The estimated costs of this
additional work by task have been identified as follows:
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Step Task Consultant Fee Third Party Costs
. _ (excl VAT) Financial | _
Financial Year 2018/19 Year 2018/2019 Financial Year
2018/19
1 Railway Tunnel - Production of a £7,562.48 Third party costs from
feasibility technical note including the Network Rail may be
request for, and review of available required as part of
information regarding the the BAPA agreement.
construction of the existing railway \We would
tunnel and high level review of the recommend an initial
potential loading amendments to the budgetary allowance
tunnel from the construction of the of £5k for early stage
proposed bypass. consultation fees for
Network Rail's asset
protection team, to
The fee assumes that record drawings develop the scope of
and recent accurate examination the Basic Asset
reports are available from Network Protection
Rail. No site visits have been included Agreement
in the following proposal. Two (BAPA). There may
stakeholder meetings have been be additional fees
allowed for. required to prepare
the BAPA, dependent
on the scope and
extent of any
agreements.
2 Merrie Harrier Junction £7,109.93 -

Undertake concept design and costing
of suggested improvements to the
Merrie Harrier junction to improve
capacity.

Test layout using LinSig model to
assess capacity impact

Prepare costs for the works and
combine these with the bypass
scheme costs (blue and green
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options)

3 Strategic Modelling £3,257.45 TfW model costs
likely to be in the
region of £40-50k and
(For specifying and [would be incurred
overseeing model [directly by the

2026 and 2036 reference case runs/ liaison with Council

TfW modellers)

Commission strategic modelling using
SEWTM of the bypass proposals,
involving:

Do Something: Green alignment
Do Something: Blue alignment

Do Something Green alignment + M4
J34 to A48 link and Eastern Bay Phase
2 Link

Potential to add aspirational
development in the south east Barry
area with the blue alignment to
inform LDP review

Project Management and Client £2,038.57
Liaison

Project coordination

2 client meetings

Total Costs £19,968.43 f45-55k
Qpproximately

In addition to the above, the table below shows further steps that are likely to take place in
the 2019/20 financial year following completion of the modelling. These are estimates only
at this stage and are dependant on the results of the modelling work
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Step Future Steps Following Above Consultants Fee Third Party Costs

4 Update the economic appraisal for the | £10-15k
green alignment and provide appraisal
for the blue alignment

Update the transport case and the
Stage Two report

5 Additional management, meetings and | £2.5k
ongoing support (incl. 2 review group
meetings)

6 Consultation (following the above) — £10k

additional aspects including further
event, detailed consultation report and
banner production

TOTAL £22.5k to £27.5k

Employment

6.2 Consultants, Arcadis Consulting Limited have been commissioned to undertake
the technical work on this Project because the technical skills required to do this
work are not available within the Council. The Review Group is led by the Head
of Neighbourhood Services and Transport and all technical documents are
reviewed and amended as appropriate by the Council's professional officers.

Legal (Including Equalities)

Active Travel (Wales) Act (2013)

6.3 The Active Travel (Wales) Bill makes provision for the mapping of active travel
routes and related facilities. The Act was passed by the National Assembly of
Wales and also seeks to secure new and enhanced active travel routes and
facilities; improving provision for walkers and cyclists. The purpose of the Bill is
for local authorities to continuously improve their facilities and routes for
pedestrians and cyclists e.g. through provision of shelter, resting and/or storage
facilities. The Act further requires Welsh Ministers to publish public annual
reports regarding the extent to which walkers and cyclists make active travel
journeys in Wales.
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Well-being of Future Generations (Wales) Act 2015

6.4

The Act strives to improve the social, economic, environmental and cultural well-
being of Wales. The vision is ‘in 2050, Wales will be the best place to live, learn,
work and do business’. The Act makes the public bodies listed in the Act consider
the longer-term perspective; engage with people and communities and each
other; prevent problems; and to deliver a joined-up approach. The goals to
represent what the long-term economic, social and environmental well-being of
Woales would look like are: prosperous and innovative using a fair share of natural
resources, Communities across are safe, cohesive and resilient with People in
Wales participating in our shared culture, with a thriving living Welsh language
and a healthier and more equal nation.

Vale of Glamorgan Adopted LDP (2017)

6.5

6.6

6.7

The Vale of Glamorgan’s LDP (2011- 2026) was adopted by the Council on 28th
June 2017. The LDP sets out the vision, objectives, strategy and policies for
managing development in the Vale of Glamorgan. It also seeks to identify the
infrastructure that will be required to meet the growth anticipated in the Vale of
Glamorgan up to 2026. The relevant policies to the study area are those that
relate to development in the South East Zone. The LDP strategy seeks to promote
new development opportunities in the ‘South East Zone’ (which includes the
urban settlements of Barry, Dinas Powys, Llandough (Penarth), Penarth and Sully.
The South East Zone accommodates the majority of the Vale of Glamorgan’s
population and is said to benefit from a wide range of services and facilities
including a choice of transport links to Cardiff and the wider region.

Barry is identified as a key settlement within the LDP Settlement Hierarchy.
Penarth has been identified as a Service Centre Settlement and Dinas Powys a
Primary Settlement. In Dinas Powys the aim is to Promote sustainable transport
measures and related facilities in order to reduce dependence on the private car,
including modernisation of the valley lines; Cycle routes at Barry Waterfront to
Dinas Powys and bus priority measures at Merrie Harrier Cardiff Road Barry to
Cardiff via Barry Road.

The LDP states that priority will be given to schemes that improve highway safety
and accessibility, public transport, walking and cycling. The Plan notes how ‘the
South East Wales Transport Alliance (Sewta) Highway Strategy Study (2008)
identifies the A4055 through Dinas Powys as a key problem area of the regional
road network as a consequence of the scale of traffic and associated congestion.
Barry Waterfront to Cardiff Link Road (Dinas Powys By-pass) was viewed as
having dual benefits, helping to alleviate traffic congestion and improve road
safety on the A4055 through Dinas Powys, while having the potential to improve
access to the wider road network. Issues at the Cogan Spur and Merrie Harrier
junctions, however, would be difficult to overcome.”
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6.8 The provision of a well organised transport network helps to increase mobility
and accessibility.

7. Background Papers
Stage 1 WelTAG Report - Study of Transport Network at Dinas Powys 2017



Design & Consultancy
for natural and
built assets

A ARCADIS

DINAS POWYS TRANSPORT
NETWORK

WelTAG Stage Two: Outline Business Case

DRAFT NO STATUS

JANUARY 2019

Incorporating

EC HARRIS
BUILT ASSET c i )
consuLTaNcy  Hyder




Dinas Powys Transport Network
WelTAG Stage Two: Outline Business Case

Author MF

Checker JH

Approver JH

Report No 10015022-ARC-XX-XX-RP-TP-0001
Date JANUARY 2019

VERSION CONTROL

31st August 2018 DRAFT FOR CONSULTATION
Do2 20" September 2018 MF UPDATED FOLLOWING CLIENT COMMENTS
Do3 28" January 2019 JH UPDATED FOLLOWING REVIEW GROUP

This report dated 28 January 2019 has been prepared for Vale of Glamorgan Council (the “Client”) in accordance with
the terms and conditions:of appointment dated 02 November 2017 (the “Appointment”) between the Client and Arcadis
Consulting (UK) Limited.(“Arcadis”) for the purposes specified in the Appointment. For avoidance of doubt, no other
person(s) may:ise:or relydipon this report or its contents, and Arcadis accepts no responsibility for any such use or
reliance therfeon by any other third party.

Arcadis Consulting (UK) Limited is a private limited company registered in England registration number: 1093549. Registered office, Arcadis House, 34
York Way, London, N1 9AB. Part of the Arcadis Group of Companies along with other entities in the UK. Regulated by RICS.

Copyright © 2015 Arcadis. All rights reserved. arcadis.com



CONTENTS

1

1.1
1.2
1.3
14
1.5

2

2.1
2.2
2.3

2.3.1
2.3.2
2.3.3

2.3.4
2.4

241

242
2.5
2.6

2.6.1

2.6.2
2.6.3

2.6.4

2.7

3.1
3.2
3.3
3.3.1
3.4

INTRODUCTION ... s e e s s rrscccss s e e e s s s s e s mmmss s s e e e s s e nnmmnnsssssssessnnnnmmnnnnn 1
Purpose of the StUAY ... s 1
QI CoT Y o] o] = TS LT 2
WelTAG Stage Two: Outline BuSiNeSSs Case .......ccccurrrrriiiisssnmmmmmninisssssssssss s sssssssssssssss s ssssssssssssnes 2
LT 1= 00T =) q s A 3
=T o 0] g S (T o 1 3
STRATEGIC CASE ... oocecreiriirrcccees s s e s e s renm e s s s s e s e s s e dim e abn s s e e e s e s abmmmmn s nnnes 4
L Y s 4
T o0 4
B LT 0% o= (o] g0 F- T T T 4
POICY CONEEXT ...tttk b bttt e e e e e s e stttk b e e e e e e e s e astbaeeeaaeeaaaannbnnneaaaaaaaaanns 4
Summary of Problems, Opportunities and ODJeCHVES..........cc.uiiieiiiiiiiiiie e 5
Involvement Of STAKENOIAEIS.........ue i a e e e 7
PUBIC CONSUIALION ...ttt et e ettt e e e e e e e s s bbb e e e e e e e e e e s aanebaneeaaaaeaanns 7
L0 T o =T o Y 8
Identification Of ODJECHVES ... it a e e e 8
Verification Of ODJECHVES ......iuiiiiiii ittt e e e e st e e e e e e e eanreees 8
Stage One Short List Of OptioNS......cccccmmriiiiiiiiiemmi s nnnns 10
Stage Two Option DevelopmMENt ..........ccmiiiiiiiiiiimmrr s s s e anmnns 11
Bypass / Green and Pink Alignments (east of Dinas Powys interconnecting with the A4055 at
Cardiff Road and the Merrie Harrier JUNCHON) ..........ooiiiiiiiii e 11
Y IUTLELY ol £=1 @] o] i o] o PR PPR ORI 14
Bypass — Green Alignment (east of Dinas Powys interconnecting with the A4055 at Cardiff Road
and the Merrie Harrier Junction) and Multi-Modal Option...........ccccaiiiiiiiiieieeee e 19
Bypass — Blue Alignment (east and south of Dinas Powys, interconnecting between the A4055 at
Merrie Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout)...........cccccoviiiiiieennen. 19
Appraisal of OPHIONS .....ccccceii i ———_ 22
TRANSPORT CASE ... s e s s s rsmcm s s s e s s s s s nmm s s s e e s s e e e mmmmn s s s s nnes 33
L Y T 33
Approach to Impact ASSESSMENT.........cceriiiiiiiiiinmmrr i smsn s r e annnns 33
OPtiON ASSESSMENT .....cceeeeiii i s e s mmn e e e e e s s e mmnn e rrenaan e nnnnn 34
Summary of IMPaCt ASSESSIMENT........ccviiiiiiiiiiiieeeeee et a s 34

Value for Money ASSESSMENT ......ccccccimmiiiiiiiiiismsn s sss s sms s e smm s s n e s anmnns 65



3.4.1
3.4.2
3.4.3
3.4.4
3.4.5

4.1
411

4.1.2
4.2

4.21

422
4.3

5.1
5.2

5.2.1

5.2.2
5.3

5.3.1
5.3.2
5.3.3
5.3.4
5.3.5
5.3.6

5.3.7
5.4

6.1
6.2

6.2.1
6.2.2
6.2.3

S F Ted (o] {10 oo PP EPP RO PPPPPI 65

PUDBIC ACCOUNTS ...ttt ettt e e e e e e s s bbbttt e e e e e e e s e nbbbeeeeaaaeeaaannbbneeeaaaans 65
Analysis of Monetarised Costs and Benefits...........ccuuiiiiiiiiiiii e 65
Summary of ECONOMIC APPIraiSal .........uueiiiiiiiiiiiiieiii ettt a e e e e e e e e aneeees 66
SENSIIVITY TOSE ..ttt e ettt et e e e e e s s bbb e e e e e e e e s s e abbbe e e e e e e e e e nnreees 66
FINANCIAL CASE ... oeccccr st rrsnccsssss s s s s e s s snnmmnss s s s s s s nnnnmmasbnnsnnseeennnnns 67
L0 T 010 g 0o T I I ST 67
BYPasS AlIGNMENTS ...ttt e e e e e s st e et e e e e s i n bt e et e e e et e e e bbbareaaaens 67
Y ITLERLY, ToTe E=1 @] o] i o] o NP UPP PP SUUUUN S SUUPURRY SOOI 71
Funding and Accounting Implications..........ccccuiiiiiiiiimmmnrmn i 72
BYPass AlIGNMENTS ... ittt e e e e s e sk R bttt e e e e e e e s abbee e e e e e e e e e annrnereaaaans 72
Y/ ITLERILY,ToTe £=1 @] o] i o] o KU PR S ST PP RPPTR ORI 72
Financial Case ASSESSMENT ......ccccccmiiiiiiiiiiismmnrsrrrississssmss s b s s m s s e e s s s ammn s s r e e aan s snmmnn e nnnas 73
COMMERCIAL CASE ......ooeeccciiseeciinsiie s e s the s nmmmn s s s s s s s s s s nnmmmnssssssssesennnnmnnnnes 76
L Y TN 76
Procurement STrat@Qy ......cciciiiiccismmiemiriiiiiimsns s smss s s s s mss s e s mn e rnennnnnnnna e nn s 76
FUIT BUSINESS CaSE ... utteeiiiiie ittt ettt ettt e e e e e e e s bbbttt e e e e e e e s e abbbeeeeaaaeesaannbbneeeaaaans 76
Tag] oJL=T o g =101 2= i To] o F PP PP R ORTPPPR 76
Bypass Scheme Implementation ... 76
(o T £=T 0 =T o1 A O] o1 [o] o O PP PP RPN 76
LO7oT0] (=Tt B Y/ o T T TP PURPTR PP 76
PrOCUIEMENT PIOCESS .....eeiiiiiiiiiiitit ittt ettt e e e e e s sttt e e e e e e e e s s nb b b et e e e e e e e s aannbbneeeaaaans 77
ST o] o 11T £ PP PRTPTR PP 77
LO7eT01 1 - To1 ll =1 oo | 4 H TP PURPT PP 78
PaN | [oToz= i {o]a Ho) 8 m U1 QPP UPRPPRPPPR 78
Payment MECRANISITIS ......coiiiiiiiie ettt e et e e e e e e s s ab b e e e e e e e e e e s s annrbneeeaaaans 78
Whole Life COSt ASSESSMENT ......cciiiiciemmriiiiiiiiissmss s sssssmss s smss e s smn s e r e e s an s nnnnns 78
MANAGEMENT CASE...... oo oeccrcriirrrcccessss s e e e s s s s nnmmss s s s e s s s s nnmmmsssssssseessnnnns 79
L Y T 79
Bypass Highway OptiONS........cccoiiiiiiiiiriirrsrrrss s sssssssssssssssss s s s s s s s s s s s s s s s s s s s s s s s s s s s s snssnnnn s 79
(o] [=Tox B o F= o FO PP PP RPN 79
Legal REQUINEIMENTS. ... ...ttt e e e e e s s bbbt e e e e e e e s s s nbbeeeeeaaeesaannbneeeaaaans 79
LG o1V 2T g F= g ot TP PRRPTR PP 79



6.2.4 (o] [=To 21T ol o i1 o F PP UPP PRI 80

6.2.5 Communication and Stakeholder Management............ooo e 80
6.2.6 Monitoring and EVAIUALION ........oo ettt e et e e e e e e e e e e as 80
6.2.7 TS QY = TaP=To [=T0 =T o | PP UPPP TR 81
6.3 Multi-Modal OPtion ........cuiiiiiiiiiinr i s s s r e e s s ammnn e rn s 81
6.4 REVIEW GrOUP -ceoiiiiiiiiiismmmnsssiississssmsss s rsssssss s smmss s n e e s s s e mse e £ £ £ e e A A mmEE £ EER AR AR AR mmREEEERR A AR nmmnnnnnnis 81
7 CONCLUSIONS AND RECOMMENDATIONS ......coooiimmmmmmmmrrrrrrsssesnesssabnsibesessssies 82
71 LYo To LT T o S S 82
7.2 L0 T 01 To T E= R0 Y= = SN 82
7.3 Traffic Capacity Constraints at Key JUNCHiONS........cccciiiiiniiiiemmcinin s 82
7.4 Report Status and Next STePS......ccccuiiiiiiiiiisiri s s 83
GLOSSARY OF TERMS AND ACRONYMS.........ooeieemmemeeeeceiie e nnn e mnnmnnnnes 85
APPENDIX A

Dinas Powys Community Council Additional Bypass Route Proposal

APPENDIX B

Green and Pink Bypass Alignments

APPENDIX C

Traffic Modelling Technical Notes

APPENDIX D
Multi-Modal Option

APPENDIX E
Blue Bypass Alignment

APPENDIX F

Economic Appraisal

APPENDIX G
WebTAG Assessment Sheets



FIGURES

FIQUIE T STUAY AFBA ... eeeiiiei ittt ettt et e e e e oo oot bttt et e e e e e s s aatbee e e e e e e e e e e nbbbeeeeaaeesaaannbseneaaaaeaaaanns 4
FIQUIE 2 OUEU PrOCESS ....iiiiiieiii e ettt ettt e e e e e sttt et e e a2 2o e e a bt teee e e e e e e s e nsbbeeeeaaeeeaaanstbeneaaaaeeaaanns 77

TABLES

Table 1 WelTAG Seven-Point ASSESSMENT SCAIE.......ciiiiiiiiiiiiii e 3
Table 2 1dentified ProblemS..... ... ettt e e e e sttt e e e e e et bba e e e e e e e e nanbees 5
Table 3 ldentified OPPOrTUNITIES. ... ettt e e e e e s baeb e e e e e s e e ne bbb b e e e e aaaanneneees 6
Table 4 Final PropoSed ODJECHVES........uuiiiiiiiiiiiiei ettt a e e e sttt e e e e e e s e bbenbae e e e e e nnennes 8
Table 5 Relationship of Objectives t0 ProblemsS.........covvviiiiiiiiii i 9
Table 6 Relationship of Objectives to Well-being GoalS..........ccccvvvviiiiiiiiiiiiiiie 9
Table 7 Objectives Relating 10 the WTS OUICOMES ......covvviiiiiiiiiiieciie e 9
Table 8 Objectives Relating to the Wales Transport Strategy: Strategic Priorities ..........ccoocviiieiiiiiiiiiiinne. 10
Table 9 Constraints — Green/ Pink AlIGNMENTS ........coiiiiiiiiiie ittt e e eeee e 12
Table 10 Route AlIGNMENt RISKS .........uiieiiiiii ettt e e e e e e e e e e e e s nneeees 13
Table 11 MUlti-MOAal OPLON ....oiiiiie ettt e e e e e e s et e e e e e e e e e s aabbraeeaaaaeesannrreees 15
Table 12 Rail Enhancement PropoSals....... .o ittt e e e e e e e eneeees 16
Table 13 BUS ENNANCEMENTS ...ttt e e e ettt e e e e e e e e ab b b ae e e e e e e e e annenees 17
Table 14 BUs STOP STaNAArdS........ccviviiiiiiiiiiiieii et 18
Table 15 Walking and CycCling PropoSals.............uueiiiiiiiiiiiie ettt e e e ee e e e e e e e e nneeees 19
Table 16 Constraints — Blug AlIGNMENT.........oo i e e e e e e e nneeees 21
Table 17 Risks — BIUE AIGNMIENT.........eiiiiiiii ettt e e e ettt e e e e e e e e aab e aeeaaaaeeaannerees 21
Table 18 Option Appraisal: DO-MINIMUM ..ot e e e e e e e s b e ae e e e e e e e s annneeees 22
Table 19 Option Appraisal: Bypass / Green Alignment (east of Dinas Powys interconnecting with the A4055
at Cardiff Road and the Merrie Harrier JUNCHON).........oo i 24
Table 20 Option Appraisal: Bypass / Pink Alignment (east of Dinas Powys interconnecting with the A4055 at
Cardiff Road and the Merrie Harrier Junction, including roundabout for connectivity to Murch Road) ........... 26
Table 21 Option Appraisal: Multi-Modal Option...........oeuiiiiiiiiiie 27
Table 22 Option Appraisal: Bypass / Green Alignment (east of Dinas Powys interconnecting with the A4055
at Cardiff Road and the Merrie Harrier Junction) and Multi-Modal Option............ccccceeiiiiiiiiiiiiieee e, 28
Table 23 Option Appraisal: Bypass — Blue Alignment (east and south of Dinas Powys, interconnecting
between the A4055 at Merrie Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout) .............. 29
Table 24 Impact ASSESSMENT SUMMEAIY ...cooiiiiiiiiiiiii ettt e e e e e e s st e e e e e e e e s s aabbraeeaaaaeeaanneraees 35

Table 25 Impact AssessmMeNnt: DO-MiNIMUML........cooiiiiiiiiiiieeeeee e 36



Table 26 Impact Assessment: Bypass / Green Alignment (east of Dinas Powys interconnecting with the
A4055 at Cardiff Road and the Merrie Harrier JUNCHON)..........ueoiiiiiiiiiiieii e 39

Table 27 Impact Assessment: Bypass / Pink Alignment (east of Dinas Powys interconnecting with the A4055
at Cardiff Road and the Merrie Harrier Junction, including roundabout for connectivity to Murch Road)........ 49

Table 28 Impact Assessment: Multi-Modal Option .........ooi i 50
Table 29 Impact Assessment: Bypass / Green Alignment (east of Dinas Powys interconnecting with the

A4055 at Cardiff Road and the Merrie Harrier Junction) and Multi-Modal Option..........cccooiiiiiieiiiinnnniiinnee. 56
Table 30 Impact Assessment: Bypass / Blue Alignment (east and south of Dinas Powys, interconnecting

between the A4055 at Merrie Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout) .............. 61
Table 31 Public Accounts (PVC £000's 2010 prices discounted 10 2010) ........ccevvviiieeiiiiiiiiiiiiiiieiiieeeeeeeeeeee 65
Table 32 AMCB summary table (prices in £m, discounted t0 2010) .......ccovvvviiiiiiiiiiiniiiiii e 65
Table 33 Sensitivity Test Benefit Cost RaAtiOS ......ccovvvviiiiiiiiiiiee e 66
Table 34 Bill of QUANTTIES [EMS ...k e e e e et ee e e e e e e e e s nneeees 67
Table 35 Bypass Option Summary including Cost Estimates.......cc.ccccovvvviiiiiiiiii 70
Table 36 Multi-Modal Option Summary including Cost Estimates ... 71

Table 37 FINANCial Case ASSESSIMENT . ......cuu et e et e e e e e e e e e e e e e e e e e e e ea e e s s s eaessaneennnsanas 73



Dinas Powys Transport Network
WelTAG Stage Two: Outline Business Case

1 Introduction

1.1 Purpose of the Study
Background

Arcadis Consulting (UK) Limited (‘Arcadis’) has been commissioned by Vale of Glamorgan Council to
develop and appraise potential options for improving the transport network encompassing corridors from
Biglis roundabout (Barry) through Dinas Powys, to Cardiff via Leckwith, Cogan and Penarth. The appraisal of
options has been undertaken in accordance with the Welsh Government’s latest version of WelTAG
(December 2017") including advice on the appraisal in relation to the Future Generations of Wales (2015)
Act Well-being Goals?.

This WelTAG report presents the development, appraisal and evaluation of the transport options
recommended for further consideration at the end of Stage One. It is a Draft for Consultation and has been
undertaken with the involvement of the Review Group. This report presents the Stage Two: Outline Business
Case of the WelTAG process. The WelTAG Stage One report was prepared by Arcadis and considered the
problems, opportunities and constraints, established objectives and appraised a long list of options. As a
result, the following options were recommended to be taken forward for further investigation:

e Do-minimum
e Bypass
e Multi-Modal Option

The Stage One study was presented to the Vale of Glamorgan Cabinet whereby the following
recommendations were confirmed following recommendation by the Council’s Environment and
Regeneration Scrutiny Committee on 14" September 20173:

e Do-minimum

e Bypass

e Multi-Modal Option

e Bypass and Multi-Modal Option
Scope Extension

In addition to the original WelTAG Stage Two commission, an extension to the project scope was confirmed
by Vale of Glamorgan Council on 3@ May 2018 following a request by Dinas Powys Community Council to
assess alternative route options. The route options submitted by the community council have been included
as Appendix A for information. It was subsequently confirmed that the scope extension will assess a
combined Stage One and Stage Two assessment to involve the following key tasks:

e Highways design of an alignment which connects from the sections of the bypass scheme already being
developed in the Murch Road area southwards to the junction of Sully Moors Road and Hayes Road (as
opposed to connecting to the A4055 at a point south of Dinas Powys). This will be the same level of
preliminary design as being completed for the original bypass alignments with the design team seeking to
develop a route to achieve DMRB design standards (as with the rest of the bypass), whilst endeavouring
to minimise environmental and property impacts. To allow for viable comparison, the additional route
alignment will be costed using the same methodology as for the other bypass options.

! hitps://beta.gov.wales/sites/default/files/publications/2017-12/welsh-transport-appraisal-guidance. pdf

2 https://beta.gov.wales/sites/default/files/publications/2017-12/weltag-2017-supplementary-guidance-the-well-being-of-
future-generations-wales-act-2015.pdf

3 http://www.valeofglamorgan.gov.uk/en/our_council/Council-Structure/minutes, _agendas_and_reports/minutes/Scrutiny-
ER/2017/17-09-14.aspx
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e Additional traffic surveys to be undertaken at three junctions encompassing Sully Moors Road/ Hayes
Road, Ffordd y Mileniwm/ A4055 and the Biglis Roundabout. This will involve manual classified counts
and Automatic Number Plate Recognition (ANPR) surveys, which will provide an additional area of
information to the existing traffic assessments being undertaken.

e An impact appraisal of the additional route alignment will be undertaken. A manual assessment of likely
traffic using the route will be undertaken based on trip patterns, distance and likely journey times. This
will enable a comparison to the business case of the existing alignment without a requirement to
undertake detailed cost benefit analysis. The appraisal will be largely qualitative given the level of
information available.

e The option would be incorporated and considered as part of the Stage Two report as an alternative Dinas
Powys bypass option.

Whilst assessment of a new alignment introduced at Stage Two was considered likely to address a range of
different issues and objectives (given the different impacts in Sully, for example) it will however enable a
transparent comparison of options so that options with merit for detailed consideration in Stage Three can be
recommended. At the end of the current Stage Two study, this would enable the Review Group followed by
the public consultation to consider if the alternative option should be considered in more detail, as it has
merits compared to the Stage Two options, prior to beginning a Stage Three.

It should be noted that each of the various options presented by the community council included a
connection to Dinas Road in Penarth. As part of subsequent scoping discussions with Vale of Glamorgan
Council Officers, it was confirmed that this connection would not be given further consideration as an outline
review indicated that highway connectivity at this location would be through a Scheduled Ancient Monument,
and which is also laid out as a public open space and forming part of the landscaping of residential
development.

1.2 The Appraisal Area

The original appraisal area encompasses the existing transport corridors from Biglis Roundabout, Barry
through Dinas Powys, to Cardiff via Leckwith, Cogan and Penarth. The assessment of existing transport
corridors considers the highway network and public transport within, through and immediately surrounding
Dinas Powys. In line with the approved scope extension, the appraisal area has been extended to
accommodate the additional route alignment assessment from the Murch Road area southwards to the
B4267 Sully Moors Road/ Hayes Road junction.

1.3 WelTAG Stage Two: Outline Business Case

The WelTAG guidance states that the purpose of the Stage Two: Outline Business Case is to ‘examine in
greater detail the short list of options for tackling the problem under consideration’. During Stage Two, the
appraisal team needs to consider how the proposed solution will lead to the desired outcomes, maximising
contribution to the objectives and well-being goals, and use this understanding to refine the design of the
options and identify key dependencies and constraints. At the end of the stage, the report should provide the
Review Group with the evidence required to select a preferred option to take forward for Stage Three. As
such, this Stage Two: Outline Business Case report:

e Sets out any changes that have occurred in the transport system and wider context since Stage One;
* Describes the process of developing the shortlisted options to a more developed solution for assessment;
» Describes how each option would meet the objectives set out in Stage One;

* Presents a Five Case Assessment for each option with a separate presentation of the strategic, transport,
management, financial and commercial case for each option and the contribution towards the well-being
goals;

e Determines whether there are any transport options that can address the issues identified, contributes
positively to the well-being goals and objectives, and can be delivered within technical and financial
constraints;
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* Makes recommendations as to the preferred option to be taken forward to Stage Three, with
recommendations for interim investigations, and establishes the methods to be used for further evidence
and work to meet legislative requirements; and

e Documents the decisions of the Stage Two Review Group and the basis for these decisions.

This Stage Two report follows the principle of proportionate appraisal. For the key areas affecting decision
making it provides a quantitative appraisal, and some areas of appraisal are largely qualitative. The guidance
identifies that at the end of Stage Two the strategic and transport cases must be virtually complete, and
more information provided on the delivery, commercial and financial cases for the shortlisted options. The
aim of the report provides stakeholders and decision makers with sufficient information and understanding of
the problems and potential solutions to commit further resources to taking forward options to Stage Three.

For this WelTAG Stage Two study, four options have been taken forward from Stage One. In some respects,
the appraisal is a set between a Stage One long list of options, and Stage Two short list. As a result, as set
out in the conclusions and recommendations section, there are aspects that require further consideration
prior to proceeding with a full WelTAG Stage Three study, but this is within the spirit of WelTAG which is to
enable a stepped decision-making process with prudent use of public resources.

In accordance with the WelTAG guidance the significance and scale of the impacts throughout the
assessment has been appraised using a seven-point scale, as presented in Table 1.

Table 1 WelTAG Seven-Point Assessment Scale

Impact Description Rating

Large beneficial

Moderate beneficial ++
Slight beneficial
Neutral

Slight adverse
Moderate adverse

—+
0

1.4 Wider Context

The Stage Two: Outline Business Case Impacts Assessment Report provides the wider circumstances and
context of the issues that are the subject of the transport appraisal. The detailed evidence, data and analysis
underlying the statements made in the Stage Two report is provided within the Impacts Assessment Report.

1.5 Report Structure

In accordance with the WelTAG guidance the structure of this report is as follows:

Large adverse

e Chapter 2: Strategic Case;

e Chapter 3: Transport Case;

e Chapter 4: Financial Case;

e Chapter 5: Commercial Case;

e Chapter 6: Management Case; and

e Chapter 7: Conclusions and Recommendations.



Dinas Powys Transport Network
WelTAG Stage Two: Outline Business Case

2 Strategic Case
2.1 Overview

The Strategic Case addresses the need for change, providing an evidence-based description of the current
situation, describes the likely funding situation if no action is taken and presents the reasons why an
intervention is required. The strategic case includes analysis of the factors leading to the problem and the
development of possible solutions, establishes objectives and provides a narrative as to how each of the
solutions is intended to change the situation.

2.2 Scope

The scope of the study is to consider solutions to improve the strategic transport network encompassing the
5.2 km corridor from Biglis roundabout (Barry) through Dinas Powys, to Cardiff via Leckwith, Cogan and
Penarth. Following the extension to the scope as set out in Chapter 1, the assessment area has extended to
accommodate from the Murch Road area southwards to the B4267 Sully Moors Road/ Hayes Road junction.
The study area is shown in Figure 1, including key junctions on the corridor.

Figure 1 Study Area
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2.3 The Case for Change
2.3.1 Policy Context

The key policy and strategy documents at the local, regional and national levels highlighting the policies and
proposed delivery programmes and schemes (subject to the availability of funding) that are relevant to this
study are presented in the accompanying Impacts Assessment Report. Of particular relevance is the
alignment with the headline national, regional and local policies, as follows:

e Improvements to the strategic transport network from Biglis roundabout (Barry) through Dinas Powys, to
Cardiff via Leckwith, Cogan and Penarth have good potential to contribute to the One Wales:
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Connecting the Nation — Wales Transport Strategy. In particular, improvements to the network would
improve links and access between key settlements and sites including for journeys between Barry and
Cardiff.

e The study also contributes to the key sustainable transport themes as set out within the Wales Transport
Strategy including ‘achieving greater use of the more sustainable and healthy forms of travel’. The study
area currently lacks an effective and encouraging sustainable transport network with limited rail capacity
and a basic bus network, and poor walking and cycling connections. As such, options aimed at improving
sustainable travel would contribute to the key sustainable transport themes of the strategy.

e The study is committed to investigating and establishing sustainable options which will improve the social,
economic, environmental and cultural well-being of Wales. Investment in improved connectivity within the
region would make a significant contribution to the goals of the Well-being of Future Generations
(Wales) Act 2015. In particular, the study aims to put forward options for further assessment which
contribute to the prosperity, safety, cohesiveness, resilience, health and equality of Wales.

e The Vale of Glamorgan Local Transport Plan (LTP) specifically targets bus priority and highway
improvements schemes as key actions for Dinas Powys. The Vale of Glamorgan Council seeks to secure
better conditions for pedestrians, cyclists and public transport users and to encourage a modal shift away
from the single occupancy car.

The Plan also considers traffic congestion as a key problem in the region, and also that highway
improvements should be made for those commuters who may need to travel by car. The Plan therefore
highlights a combination of improvements as needed to address all elements of the existing inefficiencies
of the transport system.

e Investment in connectivity will make substantial contributions to the desired outcomes of the Vale of
Glamorgan Local Development Plan (LDP). Various objectives outline the desire for the development
of sustainable communities and places which are effectively underpinned by the need for accessibility
and connectivity within the region. The Plan also highlights the need for the required infrastructure to be
identified to meet the growth anticipated in the Vale of Glamorgan up to 2026. Cycle and bus
improvements within the study area are identified within Policy SP7 — Transportation.

e The Plan further notes how “...the South East Wales Transport Alliance (Sewta) Highway Strategy Study
(2008) identifies the A4055 through Dinas Powys as a key problem area of the regional road network as a
consequence of the scale of traffic and associated congestion. Barry Waterfront to Cardiff Link Road
(Dinas Powys Bypass) was viewed as having dual benefits, helping to alleviate traffic congestion and
improve road safety on the A4055 through Dinas Powys, while having the potential to improve access to
the wider road network. Issues at the Cogan Spur and Merrie Harrier junctions, however, would be
difficult to overcome.’

2.3.2 Summary of Problems, Opportunities and Objectives

The identified issues that require addressing are summarised below, which have been identified through
analysing local data, reference to previous feasibility reports and policy, and consultation with stakeholders
and members of the public as part of the Stage One WelTAG study. The identified problems are as
presented in Table 2.

Table 2 Identified Problems

PO1 Poor quality bus stops with limited facilities.

P02 Poor interchange facilities at railway stations (including poor parking opportunities).
P03 Overcrowding on peak rail services.

P04 Overcrowding on peak bus services.
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P05 Poor infrastructure and local connectivity by walking and cycling.

P06 A4055 creating severance within the community (e.g. access to schools and other facilities/
services).

P07 High local traffic flows leading to congestion, capacity issues at junctions, environmental
impacts (air quality and noise pollution) and unreliable journey times.

P08 High use of the car for local and regional trips (e.g. journeys to work).

P09 Occurrence of accidents along key strategic routes, especially the A4055.

P10 Residential land use development within Vale of Glamorgan will compound existing traffic

issues and increase pressure on public transport services.

The opportunities of the study area have been identified to assist in ensuring that the identified objectives
and options are realistic as well as maximise opportunities and take into account the context of the study
area. Following feedback from the stakeholder workshop and public consultation in Stage One, the
opportunities have been identified as illustrated in Table 3.

Table 3 Identified Opportunities

O1 Proximity to major employment and services means large volume of transport movements to and
from Cardiff, from Dinas Powys and Barry and Vale.

02 Significant facilities and services in close proximity with potential for access by sustainable modes.

O3 Dinas Powys has good potential accessibility by non-car means.

04 Metro improvements, including more frequent rail services.

05 Bus priority and service enhancements.

06 Walking and cycling improvements.

o7 Highway junction/ off-line capacity improvements.

08 Road safety improvements.

09 Interchange improvements in services and facilities.

010 New Wales and Borders Rail Franchise

O11 Park and Ride facilities.

012 Promotion and marketing of all transport modes.

013 Reduce the adverse environmental impacts of the transport system.

014 New development to be accessible by sustainable transport modes.
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2.3.3 Involvement of Stakeholders

Stakeholders

The strategy has been to involve the stakeholders throughout the WelTAG stages, with key stakeholders
also represented on the Review Group. The public have been consulted at Stage One to gain feedback on
issues, objectives and options. The WelTAG Stage One report has also been taken through the political
process, involving presentation to the Vale of Glamorgan Council. There are a wide range of stakeholders for
this study, who are in summary:

e Interface with Dinas Powys Community Council. The community of Dinas Powys currently experience the
existing traffic through the village and are also likely to be most affected by transport proposals.

e Transport operators including Cardiff Bus, New Adventure Travel and Arriva Trains Wales;

e Transport network providers including Welsh Government/ Transport for Wales and Network Rail;
e Sustrans;

* Road haulage businesses, represented by the Road Haulage Association; and

e Vale of Glamorgan Council.

Consultation

During Stage One, a stakeholder workshop was undertaken on Tuesday 7" March 2017 at the Parish Hall,
Britway Road, Dinas Powys to which stakeholders from across the region representing key employers, public
organisations, transport providers and local authorities were invited.

The workshop informed all of the key stages of the strategic case, whereby stakeholders were asked to
discuss and identify problems, opportunities and constraints, set objectives and identify and discuss potential
transport options. In order to inform the discussions at the workshops a draft list of problems, opportunities
and constraints were presented. These were derived from a review of existing policy and background
reports/ data specific to Dinas Powys.

Initial objectives were provided to initiate discussion, alongside a list of potential transport solutions.
Throughout the workshop stakeholders discussed the problems, objectives and transport options in groups,
which were then fed back to the group as a whole. The output from the stakeholder workshop have been
used to inform this strategic case.

2.3.4 Public Consultation

During Stage One, a public consultation event was held on Monday 13th March 2017 between 13:30 and
18:30 at the Parish Hall. The event afforded members of the public the opportunity to provide feedback on
the identified options, opportunities, and constraints, as well as consideration and suggestions for the
objectives and potential transport options. The event was attended by members of the Arcadis project team
and Vale of Glamorgan Council officers to facilitate discussion, with specific workstations and feedback
forms provided to capture key information from attendees. The output of the public consultation has also
been used to inform this strategic case.

Following submission of the draft Outline Business Case report to the assigned Review Group and
consideration by the Vale of Glamorgan Cabinet/ Scrutiny, a Stage Two public consultation will be
completed. The feedback from the consultation exercise will subsequently be collated and summarised for
inclusion within the final Stage Two report.

Review Group

Key stakeholder representatives were invited to join the project’s Review Group, who met at the outset of
Stage Two process on Tuesday 16" January 2018 to receive a presentation on the findings of the Stage One
report and the subsequent methodology and approach associated with development of the Stage Two study.
It should be noted that representation on the Review Group has been widened following the receipt of
additional options by Dinas Powys Community Council. The Review Group met on the 2" October 2018 to
consider the initial findings.
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2.4 Objectives

2.4.1

Identification of Objectives

The objectives for the intervention have been derived from general and transport-specific objectives as set
by the Welsh Government and through considering the national well-being goals as set out in the Future
Generations of Wales (2015) Act. This report has set out how stakeholders have informed the development
of the objectives and how the proposed objectives positively contribute to Welsh Government policy and
well-being. The final objectives for the intervention are as outlined in Table 4. This includes an overview of
what success would look like and how this can be measured in the Stage Two assessment.

Table 4 Final Proposed Objectives

Objective

Support Sustainable
Connectivity in Cardiff
City Region

Facilitate and Support
Economic Growth

Improving Health and
Wellbeing

Improved Safety and
Security

Benefits and
Minimised Impacts on
the Environment

What will success look like?

Improved efficiency, reliability, resilience,
and connectivity of movement (people and
freight by sustainable modes).

Reduced community severance in Dinas
Powys including improvements to local
connectivity.

Improved inclusive, integrated and
affordable access to key services and
employment.

Reduce issues of over-capacity on travel
modes.

Greater uptake of active travel (both
recreation-and necessary trips).
Improved air quality and reduced noise
pollution within the community.

Improved actual and perceived safety and
security of travel by all modes.

Reduction in the negative impacts on the
local and global environment (natural and
built).

Reduce air and noise pollution within the
community.

Adaptation to the effects of climate change.

2.4.2 Verification of Objectives

The objectives have been verified to determine how they contribute to:

Resolving problems of the study area;
The Well-being of Future Generations Act Well-being Goals;

Wales Transport Strategy outcomes; and

How will success be

measured?

Journey times
Traffic volumes

Bus journey times

Frequency and provision of public
transport capacity

Length of walking and cycling
links provided or improved

Air quality and noise pollution
measurement

Accident rates per vehicle
kilometre

Number of ecological features
affected

Air quality and noise pollution
measurement

The Welsh Government’s Strategic Priorities as set out in the Wales Transport Strategy.

Table 5 illustrates the extent to which the objectives address the identified transport problems. The appraisal
demonstrates that each of the identified problems are directly addressed by at least one objective.
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Table 5 Relationship of Objectives to Problems

Potential Problems

Objectives

The WelTAG guidance states that ‘when using WelTAG it is essential to comp
Well-being of Future Generations (Wales) Act 2015. They are to follow the sustainable development principle
through following the five ways of working and set well-being objectives t imise contribution to the
seven well-being goals’. Table 6 shows a positive relationship between the and the seven well-
being goals.

Table 6 Relationship of Objectives to Well-being Goals

Well-being of Future Generations (Wales) Act 2015 e

Outcomes

A prosperous Wales

A resilient Wales

A healthier Wales

A more equal Wales

Seven Well-being Goals

Objectives
Wales Transport Strategy Outcomes
:
Improve access to healthcare + 0 0 0
Improves access to education, training and lifelong learning + ‘ 0 0 0
+ ‘ 0

Social

Improving access to shopping and leisure facilities
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Objectives
0 0 0 0

Wales Transport Strategy Outcomes

Encourage healthy lifestyles

Improve the actual and perceived safety of travel

Improve access to employment opportunities
é Improve connectivity within Wales and internationally
u§J Improve the efficient, reliable and sustainable movement of people
Improve access to visitor attractions
Increase the use of more sustainable materials
Reduce the contribution of transport to Greenhouse gas emissions
g Adapt to the impacts of climate change
qé Reduce the contribution of transport to air pollution and other
S  harmful emissions
s
(o Improve the impact of transport on the local environment
Improve the impact of transport on our heritage
Improve the impact of transport on biodiversity

In addition, Table 8 shows a positive relationship between the objectives and the Strategic Priorities as set
out in the Wales Transport Strategy.

Table 8 Objectives Relating to the Wales Transport Strategy: Strategic Priorities

Strategic Priorities

Reducing Greenhouse gas emissions and other environmental impacts
from transport

Integrating local transport

Improving access between key settlements and sites

Enhancing international connectivity

Increasing safety and security

2.5 Stage One Short List of Options

Following the appraisal of the seven options in the Stage One study, including the stakeholder engagement
and recommendation from the Vale of Glamorgan Council Environment and Regeneration Scrutiny
Committee, the Strategic Outline Case report recommended that the following options should be taken
forward for further investigation in Stage Two:
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e Do-minimum

e Bypass

e Multi-Modal

e Bypass and Multi-Modal Option

As noted in Chapter One, an additional bypass route alignment interconnecting with the B4267 Sully Moors
Road/ Hayes Road roundabout has been considered following confirmation of an approved scope extension.

e Bypass (east and south of Dinas Powys, interconnecting between the A4055 at Merrie Harrier and the
B4267 Sully Moors Road/ Hayes Road roundabout)
2.6 Stage Two Option Development

This section identifies the process undertaken to develop options to enable the appraisal and provides an
overview of the options.

2.6.1 Bypass / Green and Pink Alignments (east of Dinas Powys interconnecting
with the A4055 at Cardiff Road and the Merrie Harrier Junction)

The following section outlines design development of two alignments interconnecting between the A4055 at
Cardiff Road and the Merrie Harrier junction, herewith referred to as the Green alignment (refer to drawing
numbers 10015022-ARC-XX-XX-DR-HE-0004, 0005, 0006 and 0007) and the Pink alignment (refer to
drawings number 10015022-ARC-XX-XX-DR-HE-0008, 0009, 0010 and 0011).

The Green alignment seeks to avoid existing environmental constraints to form a route between a location
south of Dinas Powys on Cardiff Road and the Merrie Harrier junction. The Pink alignment follows the same
principles but allows for a roundabout to be developed that could link to Murch Road, to the east of Dinas
Powys. The alignments as shown in Appendix B are subsequently based on the following assumptions:

e Alignments comply with Design Manual for Roads and Bridges (DMRB) and contains no departures from
standard for a 60mph speed limit (100kph design speed) single carriageway. Carriageway width of 3.65m
per lane + 1m hardstrips (total carriageway width of 9.3m) plus verge width of 2.5m either side of the
carriageway.

e A 3.5m wide cycleway has been included to one side of the bypass.
e A total cross section width of 17.8m plus earthworks slopes where required.

e The alignment has been developed to fit into the landscape and where possible avoid constraints as
provided by Vale of Glamorgan Council.

e The vertical alignment is based on 5m OS contours which have an accuracy to +/- 2m.

e Earthworks are assumed to be 1 in 3 embankment and cutting slopes — to be confirmed at a later stage
subject to ground investigation and the materials present.

e Qutfall points for drainage are not known at this stage and therefore costs have been estimated.

It should be noted that this is a feasibility option study and in order to confirm its accuracy further surveys,
investigations and design development will be required including topographical survey, environmental
surveys, ground investigation and stakeholder consultation.

Standards Used
The alignments considered are compliant with DMRB and in accordance with TD 9, TD 27 and TA 90.
Junctions

The alignments include for junctions at locations highlighted on drawing numbers 10015022-ARC-XX-XX-
DR-HE-0004 and 0008). However, the junctions shown have not been detail designed as part of the current
proposals and have subsequently been shown for illustrative purposes. Traffic data and survey work would
be required in order to inform the design of each junction.
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Murch Road Roundabout

The Pink alignment allows for a roundabout to be incorporated which could link to Murch Road. The design
arrangement has been based on a normal roundabout with an Inscribed Circle Diameter (ICD) of 45.2m to
accommodate a potential new access to/ from Murch Road and potentially the proposed St Cyres
development.

It is assumed that a compliant access to/ from Murch road and potentially the proposed St Cyres
development from the roundabout can be achieved (this would be subject to a fully compliant design and
confirmation from planning) although costs for developing this access have not been included within the
estimates provided. The roundabout is shown for illustrative purposes only to demonstrate the potential for
accessibility. Earthworks have been estimated and additional design work would be required to confirm
detailed design development.

Merrie Harrier Junction

The two options were initially developed to allow the bypass alignment to interconnect with the Merrie Harrier
junction. The two options are outlined below:

e Option 1— A standard roundabout to the south west of Merrie Harrier with connection to Cardiff Road,
Redlands Road and a new bypass. The northern leg connects to the existing Merrie Harrier junction: this
alignment allows for access to remain at all existing arms, including the one-way system through Andrew
Road. This provides minimal disruption to the existing Merrie Harrier junction itself although does connect
onto the existing alignment.

e Option 2 — Development of Option 2 as outlined in the Briefing Paper for Bypass Petition with the
objective towards reducing pinch point congestion at the Merrie Harrier by increasing junction capacity. A
double roundabout arrangement is suggested: it is likely that this option will require the purchase of land
in 3 party ownership, not currently owned by Vale of Glamorgan Council.

The arrangement doesn’t allow for a connection onto Andrew Road, a one-way system to the east of the
northern roundabout. Arcadis has drawn the option and it should be noted that the space between the
Barry Road and Penlan Road arms is not sufficient to fit the entry and exit kerb radius required to meet
current design standards. Moreover, the junction arrangement would not provide traffic capacity for the
movements at the junction.

As a result of the above option development, Option 1 is considered to be the only appropriate option to link
a bypass to the Merrie Harrier junction and is included on both alignment drawings (Drawing Number
10015022-ARC-XX-XX-DR-HE-0004 and 0008).

The option has not been individually priced within the construction cost estimate due to available data to
make an informed assessment. However, it is considered that given the amount of optimism bias allowed for
within the estimate, there is sufficient allowance to include for the junction improvements.

Public Rights of Way

There are a number of Public Rights of Way (PRoW) affected by both of the considered options. It is
anticipated that crossings will be rationalised by PRoW re-alignment and provision of crossing points under/
over the bypass alignment to maintain existing PRoW. Where PRoW cross the bypass alignment in-fill,
culverts have been considered and where it crosses in-cut, 3m wide bridges have been used.

Constraints

Table 9 outlines the potential constraints associated with the route alignments.

Table 9 Constraints — Green/ Pink Alignments

Floodplain within proximity | To the south of each alignment where they tie into Cardiff Road, a floodplain is shown
to Cardiff Road (refer drawings: 10015022-ARC-XX-XX-DR-HE-0006 and 0010). It is likely a Flood
Consequence Assessment (FCA) will need to be produced and agreed with Natural
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Resources Wales (NRW) and it is likely some form of flood compensation mitigation will
be required. In addition, and to use for mitigation, both options show a surplus of
material which if required could be utilised to slightly lift the road, however this may
impact on the tie in to Cardiff Road so would therefore need to be considered in further
detail once flood levels are known.

Development Site

All options have been designed to avoid impacting on the consented development site
situated to the east of Dinas Powys. The Pink alignment utilises a roundabout which will
allow the addition of an entrance and exit arm from Murch Road, however only the
roundabout has been included within the estimated costs, the entrance/ exit arm would
be additional.

Ancient Woodland

The study area contains areas of ancient woodland. The highway alignments have been
optimised to minimise impact, but in some locations small impacts are possible although
would be limited to the outer areas.

Dinas Powys/ Penarth/
Sully

The Green and Pink alignments both bypass the village of Dinas Powys to the east and
avoid Penarth and Sully to the east and south.

Archaeology

Similar to the ancient woodland, the area currently under consideration is also scattered
with archaeology. It could be expected that there is unknown archaeology within the
area, of which cannot be shown on the constraints plans. Considered options have
been developed to avoid known archaeology within the area and based on their existing
alignments, the options do not affect any known archaeology shown on the plans
provided by Vale of Glamorgan Council.

Merrie Harrier Junction

The Merrie Harrier junction is seen as one of the key constraints. To accurately inform a
new junction proposal, survey data and traffic modelling information is required to
assess updated junction capacity forecasts. Junction and network modelling using
LinSig and Vissim programs has been undertaken alongside the WelTAG Stage Two
study and the results are reported in a Technical Note contained in Appendix C.

Railway Tunnel

The railway tunnel lying to the south of the A4055 is considered a major risk to the
delivery of the bypass scheme, as the depth to soffit below existing ground level,
condition and strength of the tunnel are all unknown.

Risks

Table 10 outlines the potential risks associated with the bypass alignments.

Table 10 Route Alignment Risks

Topographic Survey Data

Topographic survey data is OS contours at 5m intervals and is accurate to +/- 2m which
could affect earthworks and accuracy of design.

Unknown Archaeology

Unknown archaeology could be encountered during construction.

Railway Tunnel

In both options the railway tunnel may require strengthening and further works to be
suitable for possible future traffic loadings. This will need a condition survey and
assessment at future stages.
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Excavated Material Excavated material to be used as suitable fill material may be classed as unsuitable,
therefore requiring import or additional import of suitable fill material and export of
unsuitable.

Health and Safety All considered health and safety hazards have been highlighted on drawings numbers

10015022-ARC-XX-XX-DR-HE-0016 and 10015022-ARC-XX-XX-DR-HE-0017.

Assumptions

As shown on drawing numbers 10015022-ARC-XX-XX-DR-HE-0004 and 0008, access along Cross
Common Road would need to be terminated, with access from either end to properties along the route and
no direct through route will be allowed. A junction with the bypass alignment at Green Lane would need to be
incorporated into the design. A full compliant design has not been undertaken on the junctions, but it is
considered that costs for the construction of the possible accesses are allowed for within the optimism bias
and risk allowance.

Environmental Constraints

Environmental constraints provided by Vale of Glamorgan Council have been used to help inform the design.
Alignments have been developed and where possible have been designed to avoid environmentally
sensitive areas.

2.6.2 Multi-Modal Option
Overview

The provision of a multi-modal option was identified as part of the Stage One study. The multi-modal option
would provide the residents of Dinas Powys, as well as people who travel through Dinas Powys to access
Barry, Penarth and Cardiff with alternative modes of transport to the private car. For the Stage Two study a
more detailed multi-modal option has been developed. The multi-modal option covers all sustainable modes
of transport namely bus, rail and walking and cycling and is summarised in Table 11 under the four sub-
headings accordingly. The multi-modal option provides a programme of individual projects across all
sustainable travel modes, which range from projects that are currently being developed in order to apply for
Welsh Government funding in the short-term to projects that are programmed regionally in the medium to
long-term. The supporting multi-modal plans have been included as Appendix D.

Bus Park and Ride

A Bus Park and Ride scheme on the western side of Dinas Powys has been included as part of the multi-
modal option. The Park and Ride could be located within Parc Bryn y Don and could be accessed by the
existing junction with Cardiff Road.

Car Park Area

An area covering approximately 14,780m? for the Park and Ride car park has been identified. The area is to
the west of the C2 Flood Zone. The Vale of Glamorgan Supplementary Planning Guidance (SPG) — Parking
Standards (March 2015) requires standard parking spaces to be 4.8m x 2.6m with internal roads a minimum
of a 6m width to facilitate suitable manoeuvrability.

Disabled car parking spaces need to be 4.8m x 3.6m. The dimensions have been applied to estimate the
number of car parking spaces that could be accommodated at Bryn y Don. Based on the available data and
a preliminary desk-top exercise, approximately 500 standard parking spaces could be provided inclusive of
disabled parking bays.
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Table 11 Multi-Modal Option

*Bus Service Enhancements

*Bus Stop Enhancements

eMerrie Harrier Junction

eMerrie Harrier to Barons Court Junction Bus Lane

Bus Enhancements

eEastbrook Station Upgrade
eDinas Powys Station Upgrade

el e *Vale of Glamorgan Line Service/ Capacity Enhancement

eBarry to Dinas Powys Cycle Route
eMerrie Harrier to Barons Court
eDinas Powys to Penarth Connections
eDinas Powys Network

Walking and Cycling

*Bryn y Don Park and Ride

Additional detailed analysis would need to be undertaken, including detailed topographical surveys to
confirm with greater accuracy the number of spaces that could be provided as well as further understanding
of land ownership constraints. Using Spons to determine an overall cost rate, an average of £123.20 per m?
has been identified with preliminaries of around 25%. Taking this into account, a cost estimate for the
carpark has been calculated at £2.3m. Detailed topographical surveys would be required along with a
detailed cost estimate.

Bus Service Connections

Following consultation with the local bus operators, the options of either providing a dedicated bus service to
facilitate the Park and Ride or to utilise existing bus services operating along the A4055 Cardiff Road past
Parc Bryny Don (with an enhanced frequency) were discussed. It is considered that existing services with an
enhanced service frequency together with the option to provide additional express services to/ from the
Cardiff City centre would be the most suitable option, which would have the added benefit of providing
enhanced service frequency at bus stops along the existing route through Dinas Powys. It would be
proposed that a service calling at the Park and Ride site every 20 minutes would be suitable, (increasing to a
preferred service frequency of every 15 minutes). However, the exact details would need to be further
discussed with bus operators in due course.

For example, the current frequency of Cardiff Bus service 95 is every 30 minutes. If the frequency were to
increase to every 20 minutes, this would require an additional three buses. To double frequency to every 15
minutes would need six buses. Cardiff Bus currently use six buses for the 30 minutes frequency. If this
service could be improved to every 15 minutes, then the service could potentially be split so alternate
journeys are able to operate more quickly between Dinas Powys and Cardiff.

Rail Enhancements

The rail enhancements have been included as Table 12 and cover three main elements encompassing
Eastbrook Rail Station upgrade, Dinas Powys Station Upgrade, and Vale of Glamorgan (Rail) Line Service
Enhancements.

Consultation with Transport for Wales, Network Rail and the incumbent Wales and Borders rail franchisee
(KeolisAmey from October 2018) would be required in order to determine the proposed interventions and
timescales.
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In addition, the individual aspects of each of the rail station enhancements projects would require specific
consideration to determine their viability in the long run. This would include an evaluation of station
improvements, their costing and delivery timescales.

Table 12 Rail Enhancement Proposals

Eastbrook Rail
Station Upgrade

Dinas Powys Rail
Station Upgrade

Vale of
Glamorgan Line
Service
Enhancements

Station Travel Plan

New enclosed waiting shelters

Additional secure cycle storage

Additional lighting

Improved CCTV

Additional of customer help points

Improved customer information

General improvements to the station environment

Explore option to reconfigure the car park reconfiguration (to increase availability of spaces)
Explore feasibility of providing step free access to the platforms

Explore option of providing additional car parking capacity off Cardiff Road to the north-west of
Eastbrook Station (site to be identified)

Station Travel Plan

New enclosed waiting shelters

Additional secure cycle storage

Additional lighting

Improved CCTV

Additional of customer help points

Improved customer information

General improvements to the station environment

As part their commitment to the South East Wales Metro Programme under their Wales and

Borders rail franchise, KeolisAmey have outlined a number of proposals the following of which
will affect the rail corridor either directly or indirectly through Dinas Powys*:

e Two trains per hour between Cardiff and Bridgend via Vale of Glamorgan from December
2023;

® Remove Pacer trains by December 2019;

e Retain the link from Penarth, Barry and Bridgend to destinations north of Cardiff Central
using new tri-mode trains (overhead electric, battery and diesel) from December 2023;

® |ntroduce three new Community Rail Partnerships, recruiting a Community and Stakeholder
Manager and nine Community and Customer Ambassadors by 2021;

e Provide ticket machines at all South Wales Metro stations by April 2019; and

® |ntroduce pay-as-you-go for users of smartcards by April 2020.

4 http://tfw.gov.wales/whats-happening-south-east-wales
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Bus Service and Infrastructure Enhancements

The bus enhancement proposals include infrastructure improvements, such as bus stop enhancements and
improvements at the Merrie Harrier Junction and a bus lane between Merrie Harrier and Baron Court
Junctions, together with bus service enhancements. The options have been developed in initial consultation
with local bus operators.

The suggested elements of the bus service and infrastructure enhancements is provided within Table 13.
This focuses on potential options that could be delivered to improve service provision. Following initial
consultation with local bus operators there is considered to be scope to increase both the enhancement of
existing services and provision of additional services.

For the service enhancements, further detailed consultations would be required with local bus operators, as
well as neighbouring local authorities (i.e. Cardiff Council). It is essential that the whole route of the bus
services is considered, as the performance of the bus services through Dinas Powys are impacted by other
sections of the route such as delays along Leckwith Road on the route into Cardiff city centre.

Table 13 Bus Enhancements

Bus Service This option focuses on enhancing the existing bus service provision operating through

Enhancement Dinas Powys. This could include for example increasing the frequency of the existing
Cardiff Bus 93 service from every 30 minutes to hourly and the Cardiff Bus 95 service to
every 15 or 20 minutes, with the option of providing some of these services as express
services into and out of Cardiff city centre. Likewise, the 89A and 304 services operated by
New Adventure Travel could also be increased.

Another potential option would be to extend frequency and route of the daytime services
operated along the routes into the evening and weekends. There is potential for additional
routes connecting Dinas Powys to neighbouring settlements, places of employment etc.

Bus Stop Enhancement | Deliver the improvements required at each of the bus stops in order to achieve the
recognised standard as set out in the Sustainable Transport Assessment Background
Paper (further information in Table 14).

Merrie Harrier Junction  Junction modification proposals to improve operation of the junction. Traffic coming from
Llandough would have one dedicated right turn lane and one shared right and left turn lane.

For the approach from Barons Court, the two lanes are still marked as one lane for straight
ahead (towards Dinas Powys) and one lane for right turning traffic (towards Llandough) with
white lines to demarcate the movements from Barons Court (in order to avoid any
unnecessary lane changing and improve safety). This option reverts back to the bonus
Green for right turning traffic rather than the dedicated stage.

Provides an additional lane heading towards Barons Court after the end of the bus lane, as
well as the additional flared lane exiting Redlands Road.

Merrie Harrier to Provide a bus lane and bus gate on the Barry Road link before the Barons Court junction, in

Barons Court Bus Lane = order to allow buses to make all possible turning movements in a controlled manner. The
option creates a new third lane heading eastbound and utilising some of the land on the
northern side of the carriageway. This will retain the two general traffic lanes heading
eastbound, but still create bus priority on the link, with a bus lane of approximately 270m.
Furthermore, provision has been made for a 2.5m wide combined footway/ cycleway on the
north side of the link, directly adjacent to the proposed bus lane. In order to accommodate
both the bus lane and footway/ cycleway provision, there will be a requirement to install
approximately 300m of retaining wall of varying height (max 2.4m).

With regards to bus stop infrastructure, it is anticipated that standards for bus stop infrastructure will be
developed as part of the Metro, with a consistent approach across the Capital City Region. However, at
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present the upgrade of bus stops in line with the Vale of Glamorgan Council proposals is included in the
multi-modal package. The Council proposes to improve bus stop infrastructure by introducing Gold, Silver
and Bronze standards depending on bus stop location, land availability and usage for example (Vale of
Glamorgan LDP 2011-2026 Sustainable Transport Assessment Background Paper, September 2013). The
bus stop standards are summarised in Table 14.

Table 14 Bus Stop Standards

« Clear Channel type/ supplied shelter (four sided accessible to wheelchairs) with \
integral timetable case, perch seating, lighting, electric supply/ ducting for future
real time information display, bus stop flag and its attachment pole/ bracket.

*Hard standing area with raised kerb platform with transition kerbs both sides and
any other normally required pavement edges.

 Dropped kerb access on both sides of road.

Gold Standard

* Bus stop protective road markings (including legal costs).
+Refuse bin. )

*Bus Shelters Wales Transit type/ supplied shelter (four sided accessible to
wheelchairs) with integral timetable case, perch seating, lighting, electric supply/
ducting for future real time information display, bus stop flag and its attachment
pole/ bracket.

*Hard standing area with raised kerb platform with transition kerbs both sides and
any other normally required pavement edges.

 Dropped kerb access on both sides of road.
* Bus stop protective road markings (including legal costs).
*Refuse bin.

*Bus stop flag pole.

*Bissell style timetable case.

*Bus stop flag.

*Hard standing area with raised kerb platform with transition kerbs both sides and
any other normally required pavement edges.

* Dropped kerb access on both sides of road.

Bus stop protective road markings (including legal costs).

* Refuse bin.

Within Appendix 5 of the Sustainable Transport Assessment Background Paper, the Vale of Glamorgan
Council has listed the recognised standard of Gold, Silver or Bronze for each bus stop in Dinas Powys. An
assessment of bus stop standards has subsequently been completed as part of the Capita Dinas Powys to
Cardiff Corridor Bus Priority Measures Report (May 2015) which identified works to establish one gold bus
stop, two silver bus stops and six bronze bus stops. These proposals have subsequently been costed as part
of the Financial Case for the multi-modal option.

Walking and Cycling

The walking and cycling proposals cover connections within Dinas Powys, as well as connecting Dinas
Powys to nearby settlements such as Barry, Penarth and Cardiff. The walking and cycling proposals are
summarised in Table 15.
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Table 15 Walking and Cycling Proposals

Barry to Dinas Powys | ¢ A new pedestrian and cycling link along the A4055 Cardiff Road between the Biglis
Cycle Route Roundabout and Dinas Powys. It is recognised that a continuous cycle lane along the
A4055 through Dinas Powys is difficult to achieve but improvements would be sought.

e This is a strategic link to connect Barry and Cardiff as two of the key settlements in South
East Wales, as well as to providing a localised connection between Barry and Dinas
Powys.

e Feasibility study/ design planned for 2018/19.

Merrie Harrier to e A4055 Barry Road - Along the north side of the A4055 between the Merrie Harrier
Barons Court junction to the Barons Court junction — provide a 3m shared walking and cycling facility
(along the majority of its length) alongside the proposed bus lane.

e Project delivery proposed as part of the bus lane delivery but can be delivered as a
standalone project.

e Merrie Harrier Junction - A shared use facility along the north side of the A4055 Cardiff
Road between the existing pedestrian/ cycleway to the west of the Merrie Harrier junction
and Penlan Road.

e Provision of a shared use facility between Andrews Road and Redland Road

e Project delivery could be delivered as part of junction modification proposals but can be
delivered as a standalone project.

Dinas Powys to e Connections between Dinas Powys and Cosmeston.

Penarth Connections e Scheme funding already part secured through S.106 monies.

Dinas Powys Network | ¢ Based on the improvements identified in Vale of Glamorgan Council's Pedestrian and
Cycling Integrated Network Maps produced for Dinas Powys (a requirement of the Active
Travel (Wales) Act 2013).

e Feasibility/ design planned on some of these projects for 2018/19.

e The other walking and cycling proposals presented (i.e. the Barry to Dinas Powys Cycle
Route, Merrie Harrier to Barons Court and Dinas Powys to Penarth Connections) are also
included in the Integrated Network Maps for Dinas Powys.

2.6.3 Bypass — Green Alignment (east of Dinas Powys interconnecting with the
A4055 at Cardiff Road and the Merrie Harrier Junction) and Multi-Modal
Option

For the purposes of the Stage Two WelTAG assessment, the bypass and multi-modal option is inclusive of

the Green alignment proposal. The option description is subsequently a combination of the options as
outlined in sections 2.6.1 and 2.6.2 accordingly.

2.6.4 Bypass — Blue Alignment (east and south of Dinas Powys, interconnecting
between the A4055 at Merrie Harrier and the B4267 Sully Moors Road/ Hayes
Road roundabout)

The Blue alignment has been developed in response to the project scope extension as clarified in Chapter
One of this report (refer to drawing numbers 10015022-ARC-XX-XX-DR-HE-0023, 0024, 0025 and 0026).
The option is extensively similar to the Green and Pink alignments whereby the carriageway extends south
from the Merrie Harrier junction to the east of Dinas Powys. At a point near its interface with Cross Common
Road, the Blue alignment then deviates southwards before interconnecting with the extant B4267 Sully
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Moors Road/ Hayes Road roundabout. The alignments as shown in Appendix E are subsequently based on
the following assumptions:

e The alignment is designed to the DMRB TD 9/93 for a 60mph speed limit (100kph design speed) single
carriageway. A high-level review of the alignment identified departures from standards at Cog Moors
where the horizontal curvature falls two steps below desirable combined with departures for the stopping
sight distance. Widening of the verges has not been considered at this time with further detailed design
work required at a later stage. Achieving a fully standard 60mph alignment would require substantially
more properties and thus the alignment seeks to minimise these impacts.

e Carriageway width of 3.65m per lane plus 1m hardstrips (total carriageway width of 9.3m) plus verge
width of 2.5m either side of the carriageway.

e A 3.5m wide cycleway has been included to one side of the bypass.
e Total cross section width of 17.8m plus earthworks slopes where required.

e The alignment has been developed to fit into the landscape and where possible avoid constraints as
provided by Vale of Glamorgan Council.

e The vertical alignment is based on 5m OS Contours which have an accuracy to +/- 2m.

e Earthworks are assumed to be 1 in 3 embankment and cutting slopes — to be confirmed at a later stage
subject to ground investigation and the materials present.

e Qutfall points for drainage are not known at this stage and therefore costs have been estimated.

On-line enhancements interconnecting from the B4267 Sully Moors Road/ Hayes Road roundabout along
Hayes Road and onwards to the Wimborne Road/ Ffordd Y Mileniwm junction in Barry have also been
shown on the outline drawings as potential future strategic enhancements to facilitate further
interconnectivity within the South East Vale.

Whilst this potential enhancement has been shown for information, its’ implementation has not been
considered as part of this WelTAG Stage Two assessment to ensure a viable comparison with the Green
and Pink bypass alignments can be made accordingly.

It should be noted that this is a feasibility option study and in order to confirm its accuracy further surveys,
investigations and design will be required. Such as a topographical survey, environmental surveys, ground
investigation and stakeholder consultation.

Standards Used
The alignments considered are compliant with DMRB and in accordance with TD 9, TD 27 and TA 90.
Junctions

The Blue alignment includes for junctions at locations highlighted on drawing numbers 10015022-ARC-XX-
XX-DR-HE-0023 and 0024. However, the junctions shown have not been designed in the current proposals.
Traffic modelling and survey work would be required in order to inform the design of each specific junction.

Merrie Harrier Junction

The junction arrangements are as per the design development that has been completed for the Pink and
Green alignments. The junction arrangement has not been individually priced within the construction cost
estimate due to available data to make an informed assessment. However, it is considered that given the
amount of optimism bias allowed for within the estimate, there is sufficient allowance to include for the
junction improvement (please refer to drawing numbers).

Public Rights of Way

There are a number of PRoW affected by both of the considered options. It is anticipated that crossings will
be rationalised by PRoW re-alignment and provision of crossing points under/ over the bypass alignment to
maintain existing PRoW. Where PRoW cross the bypass alignment in-fill, culverts have been considered and
where it crosses in-cut, 3m wide bridges have been used.

20



Dinas Powys Transport Network
WelTAG Stage Two: Outline Business Case

Constraints

Table 16 outlines the potential constraints associated with the route alignments.

Table 16 Constraints — Blue Alignment

Sully Brook Sully Brook is crossed by the Blue alignment at a number of locations. NRW will need to
be consulted.

Development Site Blue alignment has been designed to avoid impacting on the committed St Cyres
development site.

Ancient Woodland The study area contains areas of ancient woodland. The Blue alignment has been
optimised to minimise impact however in some locations minor impacts are possible,
although would be limited to the outer areas.

Dinas Powys Blue alignment bypasses the village of Dinas Powys to the east.
Sully Blue alignment bypasses the village of Sully to the west.
Archaeology Similar to the ancient woodland, the area currently under consideration is also scattered

with archaeology. It could be expected that there is unknown archaeology within the
area, of which cannot be shown on the constraints plans. The Blue alignment has been
developed to avoid archaeology within the area and based on their existing alignments,
the options do not affect any known archaeology shown on the plans provided by Vale
of Glamorgan Council.

Merrie Harrier Junction The Merrie Harrier junction is seen as one of the key constraints. To accurately inform a
new junction proposal, survey data and traffic modelling information is required to
assess updated junction capacity forecasts. Junction and network modelling using
LinSig and Vissim programs has been undertaken alongside the WelTAG Stage Two
study and the results are reported in a Technical Note contained in Appendix C.

Other Junctions Additional survey data and traffic modelling information would be required to accurately
inform any junction proposals to be designed and/ or upgraded as part of the Blue
alignment.

Railway Tunnel The railway tunnel south of the Merrie Harrier junction is considered a major risk to the

proposal as the depth to soffit below existing ground level, condition and strength of the
tunnel are all unknown.

Risks

Table 17 outlines the potential risks associated with the route alignment.

Table 17 Risks — Blue Alignment

Topographic Survey Data Topographic survey data is OS contours at 5m intervals and is accurate to +/- 2m which
could affect earthworks and accuracy of design.

Unknown Archaeology Unknown archaeology could be encountered during construction.
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Railway Tunnel The railway tunnel may require strengthening and further works to be suitable for
possible future traffic loadings. This will need a condition survey and assessment as
part of any detailed design development.

Excavated Material Excavated material to be used as suitable fill material may be classed as unsuitable,
therefore requiring import or additional import of suitable fill material and export of
unsuitable.

Health and Safety All considered health and safety hazards have been highlighted on drawings numbers.

Assumptions

As shown on drawing numbers 10015022-ARC-XX-XX-DR-HE-0023 and 0024, access along Cross
Common Road will be terminated and no direct through route will be allowed. A full compliant design has not
been undertaken on the junctions, but it is considered costs for the construction of the possible accesses are
allowed for within the optimism bias and risk allowance.

Environmental Constraints

Environmental constraints provided by Vale of Glamorgan Council have been used to help inform the design.
Alignments have been developed and where possible have been designed to avoid environmentally
sensitive areas.

2.7 Appraisal of Options

The shortlisted options have been assessed in terms of how each would tackle the identified problems, to
what extent it meets the objectives (including contributing to local, regional, and national well-being
objectives) as well as key risks, adverse impacts, constraints and dependencies. The extent to which the
option meets the objectives is described using the WelTAG seven-point assessment scale as set out in
Table 1.

For the Strategic Case, the impacts of the ‘do-minimum’ are also set out compared to the base year
situation. This enables an understanding of what will happen if only limited investment is made in the
transport connections and provides a basis for comparing the performance of the ‘do-something’ options.

Table 18 Option Appraisal: Do-Minimum

Description Assume continued delivery of transport enhancements via the LTP and utilising existing
sources of funding but assumes no step change in the level of funding or delivery of any
major transport enhancements within the study area (assumes current levels of
investment).

Assumes the continuation of rail services, local bus services and community transport at a
similar level as present utilising funding at similar levels to existing.

Assumes continued work by local authorities and stakeholders to deliver improvements to
the transport network, with the overall aim of addressing the identified problems and the
outcomes of the relevant transport polices.

It is recognised that the enhancement of services and infrastructure as part of the new rail
franchise and the South Wales Metro are committed improvements. However, in this
appraisal, these are included in the multi-modal option given that the details are currently

emerging.
How it tackles the Limited available funding (both capital and revenue) and resources are unlikely to make a
problems step difference in overcoming the identified problems.
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Objectives

Overall

Overall, the do-minimum option is considered to have an adverse effect at meeting the
objectives, due to the modest levels of funding currently able to be invested in transport
infrastructure and public transport services. It subsequently assumes that background
increases in population and traffic growth exceed investment provision to mitigate
increasing impacts and pressure on the existing transport network. It should be noted that
policies and programmes are in place to facilitate improved transport services but limited
funding means that beneficial enhancements are currently difficult to achieve.

A negative impact on the environment is forecast as the traffic levels through Dinas Powys
would continue to increase, whilst the limited funding means that there is currently poor to
moderate accessibility to services and a moderate road safety record, as well as a limited
promotion and delivery of transport schemes to promote health and well-being. The
increased traffic at the key junctions of the Merrie Harrier, Barons Court and Murch Road is
anticipated to lead to increased delay on the corridor, with all junctions operating over
capacity in the do-minimum scenario. The additional delay and congestion may lead to an
impact on economic growth in the south east Vale. These problems cannot be addressed
without sufficient committed funding and sources to have a beneficial impact.

Support Sustainable Connectivity in Cardiff City Region

Facilitate Economic Growth

Improving Health and Well-being -

Improved Safety and Security -

Benefits and Minimised Impacts on the Environment -

Key Risks

Potential reductions in available funding and resources leading to poor investment in public
transport and local highway infrastructure. Do-minimum option may not be publicly
acceptable, and not being seen to tackle existing issues.

Adverse Impacts

The anticipated increase in annual traffic volumes (general background traffic growth plus
local LDP development) is anticipated to have an adverse impact on the environment
compared to the existing situation.

Potential for a deterioration in highway safety, especially along the A4055 and at key
junctions.

Potential for adverse socio-economic opportunities with reducing accessibility to
sustainable travel opportunities.

Continued overcrowding on public transport services impacting on accessibility to jobs and
services.

Deterioration of the Cardiff Road corridor encompassing environmental issues, increase
journey time delay and anticipated worsening of highway junction capacity.

Potential that increased traffic re-routes to avoid congested corridor and has impacts on
other areas of the south east Vale.

Constraints

The option is considered to be relatively unconstrained although any restriction with regard
to the availability of funding and resources could jeopardise standard maintenance/
enhancement proposals.

Dependencies

Continued development of centralised services and socio-economic opportunities within
key urban settlements surrounding Dinas Powys adding increasing pressure on the
existing transport infrastructure and services, as well as an increased need to travel to
access these services.
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Table 19 Option Appraisal: Bypass / Green Alignment (east of Dinas Powys interconnecting with the A4055
at Cardiff Road and the Merrie Harrier Junction)

Bypass / Green Alignment (east of Dinas Powys interconnecting with the A4055 at Cardiff Road and the

Merrie Harrier Junction)

Description Construction of a new 60mph single carriageway bypass to the east of Dinas Powys
interconnecting with the A4055 approximately 0.9km south of the A4055 Cardiff Road/
Cross Common Road priority junction, extending northwards to the east of Dinas Powys
through primarily green wedge, and interconnecting with the A4055 at its junction with the
B4267 at Merrie Harrier. The WelTAG Stage Two design has been developed with the
potential to provide integral public transport infrastructure and suitable crossings to retain
east/ west connectivity for walking and cycling.

Implementation of the Green alignment would require changes to the Merrie Harrier
junction to help facilitate wider benefits of route journey time improvements. The junction
arrangement developed to support the WelTAG Stage Two assessment encompasses a
standard roundabout to the south west of Merrie Harrier, with connection to Cardiff Road,
Redlands Road and a new bypass as shown on drawing 10015022-ARC-XX-XX-DR-HE-
0004.

In addition, a new 3-arm roundabout at the southern end of the bypass would facilitate
connectivity to the A4055 Cardiff Road for access northbound towards Dinas Powys and
southbound towards Barry.

How it tackles the The implementation of a new bypass at this location has the potential to tackle the
problems following problems — P06 / P07 / P09 / P10.

If a bypass is delivered, the existing adverse impact of road traffic specifically through
Dinas Powys could be reduced. The forecast reduction in traffic is anticipated to:

e Alleviate congestion and capacity issues at sensitive junctions within Dinas Powys
with potential for improved local journey times and reliability (notably reducing delay at
the Murch Road junction).

e Reduce local issues associated with air quality and noise pollution.

e Mitigate road safety concerns with the potential for a reduction in the number of
accidents on the existing corridor.

e Reduce severance within the community with improved crossing opportunity for
pedestrians and cyclists.

e Allow greater assimilation of new vehicle trips associated with future residential
development within Dinas Powys.

However, improving capacity of the local highway network is likely to strengthen
dependence on the private car by making local journeys by private vehicles more
attractive and reliable. Some of the improvements noted, including environmental and
congestion, have the potential to be displaced onto the new road. Moreover, improved
journey times through Dinas Powys may result in traffic continuing to use Cardiff Road but
at increased speed that would potentially require mitigation measures.

Objectives Overall = A new bypass has the potential to support sustainable connectivity in the Cardiff City
Region by improving local journey times for bus trips through Dinas Powys allowing for
greater reliability and the potential to attract increased patronage. Improved journey times
could however make travel by car more attractive and therefore reduce the desirability of
public transport locally and regionally. Moreover, connectivity within the village could be
improved. A slight beneficial impact is therefore considered appropriate.

Traffic modelling completed to support assessment of the bypass has demonstrated a
measurable improvement in journey times between the Biglis roundabout and the Merrie
Harrier junction. A minor beneficial impact could subsequently be achieved with regard to
facilitating economic growth as accessibility is improved within and through the area.
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Bypass / Green Alignment (east of Dinas Powys interconnecting with the A4055 at Cardiff Road and the

Merrie Harrier Junction)

A neutral impact is also considered for improvements to health and well-being with the
potential for improvements to air quality and noise pollution on the A4055 through Dinas
Powys being displaced onto a new bypass impacting on local residents.

A slight beneficial impact is assigned to safety and security as forecast reductions in
traffic flow through Dinas Powys could be achieved together with implementation of a new
highway/ bypass designed to current DMRB standards. A social and economic review of
accidents has identified the potential for considerable cost savings and reductions in
slight and serious road traffic accidents, although this is somewhat mitigated by a forecast
increase in fatalities given the increased design speed of the new bypass.

The option could establish a moderate adverse impact with regard to the environment as
a bypass would (1) be implemented predominantly on existing green wedge, (2) have the
potential increase in road traffic/ car use as more people could choose to drive due to
time savings and greater journey time reliability, and (3) establish the displacement of
existing air quality and noise pollution from the A4055 Cardiff Road to the new road. This
could be considered a large adverse impact but needs to be considered against the likely
environmental benefits for the village centre along Cardiff Road.

O1 Support Sustainable Connectivity in Cardiff City Region

02 Facilitate Economic Growth

03 Improving Health and Well-being

04 Improved Safety and Security

+
0
+
05 Benefits and Minimised Impacts on the Environment -

Key Risks Requires a high level of capital investment.

At present the route is not included in the LDP thus there are planning risks in taking it
forward. The route would be through the green wedge policy area between Dinas Powys
and Penarth.

Moreover, there are significant funding constraints in short to medium term programmes
and design and development work required to take the proposal forward.

There are already a number of large scale transport schemes currently in the Welsh
Government’s infrastructure delivery programmes (such as the M4 motorway and Five-
Mile Lane, for example) which require significant capital funding and resources. A Bypass
is not included in Welsh Government’s National Transport Finance Plan 2017 Update and
thus there is currently no indication that funding might be available from Welsh
Government. It is anticipated that any proposal would need to demonstrate regional/
national value against these other large scale transport schemes.

Impacts on properties in the vicinity of the route and the subsequent land acquisitions
(time and cost).

Environmental considerations, including the potential for protected species to be located
along the route, archaeology, flooding and ancient woodland issues to address.

Reduced traffic flows within Dinas Powys could lead to increased traffic speeds. Improved
road conditions within Dinas Powys has the potential to retain and possible attract
increased development pressure and traffic growth, alleviating the benefits of traffic
reduction sought through the implementation of a bypass.

Route uncertainties make it difficult to fully understand the engineering constraints and
potential costs, and associated impacts. In particular, the uncertainties of the feasibility of
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Bypass / Green Alignment (east of Dinas Powys interconnecting with the A4055 at Cardiff Road and the

Merrie Harrier Junction)

taking the route across the railway tunnel south of the Merrie Harrier junction poses a
significant risk.

The inability for the bypass to establish effective improvements to junctions and journey
time reliability, particularly to the north of the new route, with the Merrie Harrier and
Barons Court junctions remaining significant constraints to journey time.

Adverse Impacts

Potential adverse impact on the environment and biodiversity.

Potential to encourage more journeys to be undertaken by car or Heavy Goods Vehicles
(HGVSs).

Impact on residents situated adjacent or in close proximity to the bypass alignment.
Impact on local communities during construction.

Delay to road users (car, HGVs and public and community transport) during construction
of new junctions.

Would require a high level of capital investment, which may have implications on the
delivery of other capital schemes in the region for a number of years, including the
delivery of more sustainably driven measures.

Constraints

Availability of funding and resources.

Environmental considerations including the potential for protected species along the
bypass alignment.

Land ownership constraints.

Route uncertainties, in particular with the tunnel, make it difficult to fully understand the
engineering constraints and potential costs.

Dependencies

Need to address more strategic corridor issues associated with Merrie Harrier and Barons
Court junctions in particular, in order to maximise journey time benefits

Impacts on available revenue/ maintenance budgets.

Ability to acquire all land required to facilitate the proposal.

Table 20 Option Appraisal: Bypass / Pink Alignment (east of Dinas Powys interconnecting with the A4055 at
Cardiff Road and the Merrie Harrier Junction, including roundabout for connectivity to Murch Road)

Bypass / Pink Alignment (east of Dinas Powys interconnecting with the A4055 at Cardiff Road and the

Merrie Harrier Junction, including roundabout for connectivity to Murch Road)

Note: The option appraisal is as described for the Green alignment with the following amendments confirmed.

Description

As described for the Green alignment in Table 19, with the addition of a roundabout to be
incorporated into the scheme. The roundabout has been based on a normal roundabout
with an ICD of 45.2m to accommodate a potential new access onto it from Murch Road. It
is assumed that a compliant access from Murch Road to the roundabout can be achieved
although costs for developing this access have not been included within the estimates
provided. The roundabout is shown for illustrative purposes to demonstrate it would be
feasible to allow an access onto the roundabout. It would be anticipated that provision of
a roundabout would lead to changes in traffic patterns on Murch Road, as a new
connection is formed between the centre of Dinas Powys and the bypass. This would
require further detailed analysis during design and development of a bypass, to determine
the local traffic impacts.
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Table 21 Option Appraisal: Multi-Modal Option

Multi-Modal Option

Description

The multi-modal option considers the delivery of short (up to five years), medium (up to
ten years) and long (more than 10 years) term improvements within the study area across
a range of sustainable modes. The option includes a range of enhancements to the
existing public transport network including enhancements to bus and rail services and
associated infrastructure/ interchanges. In the short term, this could encompass relatively
‘quick win’ deliverables (subject to funding) including robust enhancements to passenger
facilities which have the potential to have a measurable impact on transport provision
within the study area, alongside a programme of active travel improvements. Full details
of the multi-modal package have been included in section 2.6.2.

How it tackles the

problems

The option has the potential to tackle the following problems —P1/P2/P3/P4/P5/P6/
P7 /P8/P9/P10.

Through delivering enhancements to both services and infrastructure, the multi-modal
package has the potential to make public transport services more attractive and less
complex with greater integration, thus reducing the dependency on the private car and
enabling those without a car to more readily access key services and employment.

Greater regional assimilation to the Cardiff City Region could help improve access to
employment and services, and enable a greater number of people access key centres
containing key services. The extent to which improvements bring benefits however, is
dependent on the wider context of Metro improvements and journey times for buses on
the wider network. Moreover, without improvements to the local road network to improve
journey times, ongoing congestion issues are anticipated to continue to impact on buses,
walkers and cyclists.

The delivery of a new bus lane between the Merrie Harrier and Barons Court junctions
has the potential improve both journey times and journey time reliability for bus services
through the study area.

Objectives

Overall

The delivery of an enhanced public transport services and infrastructure would promote
an improved level of accessibility to key destinations, employment and services. The low
number of existing users of sustainable modes does however present a challenge to
deriving significant mode transfer from car to sustainable travel.

The delivery of walking and cycling improvements would have a moderate beneficial
impact on health and well-being.

Improving journey time reliability and providing enhanced public transport provision has
the potential to have a beneficial impact on the environment by encouraging some to use
more sustainable modes of travel.

o1

Support Sustainable Connectivity in Cardiff City Region -

02

Facilitate Economic Growth +

03

Improving Health and Well-being +

o4

Improved Safety and Security +

05

Benefits and Minimised Impacts on the Environment +

Key Risks

The package of measures would involve a moderate to high level of cost, depending on
the level of public transport improvements included.

Availability of funding to support the package of measures.

Land acquisitions (time and cost).
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Multi-Modal Option

Environmental considerations (time and cost) associated with a park and ride site and rail
station enhancements.

Is there sufficient demand for additional services and routes to justify the investment
when availability of funding is diminishing?

Increasing pressure on available funding and resources to support public transport, both
initial investment and ongoing support.

Adverse Impacts Development of park and ride site and bus lane improvements could result in adverse
environmental impacts.

Impact on local communities during construction of improvements to highways, walking
and cycling and rail interchange enhancements.

Delay to road users (car, HGVs and public and community transport) during construction.

Constraints Availability of funding and resources.
Environmental considerations.
Land ownership.

Requires integration with local and community transport services, which are reliant on
other funding sources and private operators and such integration is therefore not
guaranteed.

Journey times dependent on the existing road network and its existing limitations.
Improvements to journey time and journey quality are dependent on significant highway
improvements and hence investment.

Requires local bus services and community transport to be of a sufficient frequency and
coverage to enable a large number of people to be able to readily access the regional
services.

Dependencies Impacts on available revenue/ maintenance budgets.

All of the individual identified schemes along the corridor would need to be delivered to
enable the full scheme benefits to be achieved.

Welsh Government priorities and committed expenditure.

Table 22 Option Appraisal: Bypass / Green Alignment (east of Dinas Powys interconnecting with the A4055
at Cardiff Road and the Merrie Harrier Junction) and Multi-Modal Option

Bypass / Green Alignment (east of Dinas Powys interconnecting with the A4055 at Cardiff Road and the

Merrie Harrier Junction) and Multi-Modal Option

Description Combination of Green alignment and multi-modal option as described in Table 19 and
Table 21.

How it tackles the The option has the potential to tackle the following problems — P1/P2/P3/ P4/ P5/P6/

problems P7 /P8/P9/P10.

A combined bypass and multi-modal option has the potential to establish a
comprehensive transport scheme for Dinas Powys with wider benefit to the immediate
Objectives Overall = surrounding areas.

The combining of sustainable measures throughout the two options could support robust
sustainable connectivity in the Cardiff City Region. A moderate beneficial score is
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Bypass / Green Alignment (east of Dinas Powys interconnecting with the A4055 at Cardiff Road and the

Merrie Harrier Junction) and Multi-Modal Option

however retained as improved highway connectivity could make travel by car more
attractive and therefore reduce the desirability of public transport locally and regionally.

The journey time and capacity improvements from the bypass would assist public
transport and walking and cycling movements through and within Dinas Powys by
reducing general traffic volumes.

The benefits identified for the economic appraisal have been noted. A moderate score is
retained as benefits are not considered to establish a wider strategic impact throughout
the south east Wales region with benefits more applicable to Dinas Powys and the
immediate surrounding urban areas, most notably Barry.

In light of the neutral impact recognised for the bypass option in.isolation, the extensive
health and well-being benefits realised as part of the multi-modal option have
subsequently been carried forward to the combined option.

A socio-economic review of accidents for a new bypass identified the potential for
considerable cost savings and reductions in slight and serious road traffic accidents,
although this is mitigated by a forecast increase in fatalities. The added benefits
recognised as part of a multi-modal option have however also been considered to
establish an overall moderate beneficial score.

Whilst a neutral impact on the environment was considered applicable for the multi-modal

option, the adverse impacts resulting from a new bypass, both in the short (construction)
and long (operational) term have been applied to the combined option.

O1 Support Sustainable Connectivity in Cardiff City Region
02 Facilitate Economic Growth

03 Improving Health and Well-being

04 Improved Safety and Security

05 Benefits and Minimised Impacts on the Environment

Key Risks

See Table 19 and Table 21 for summary of two options.

Adverse Impacts

See Table 19 and Table 21 for summary of two options.

Constraints

See Table 19 and Table 21 for summary of two options.

Dependencies

See Table 19 and Table 21 for summary of two options.

Table 23 Option Appraisal: Bypass — Blue Alignment (east and south of Dinas Powys, interconnecting
between the A4055 at Merrie Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout)

Bypass — Blue Alignment (east and south of Dinas Powys, interconnecting between the A4055 at Merrie

Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout)

Description

Construction of a new 60mph single carriageway bypass interconnecting between the
A4055/ B4267 Merrie Harrier junction and the B4267 Sully Moors Road/ Hayes Road
roundabout south of Dinas Powys. The WelTAG Stage Two design has been developed
with the potential to provide integral public transport infrastructure and suitable crossings
to retain east/ west connectivity for walking and cycling.
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Bypass — Blue Alignment (east and south of Dinas Powys, interconnecting between the A4055 at Merrie

Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout)

Implementation of the Blue alignment would require changes to the Merrie Harrier
junction to help facilitate wider benefits of route journey time improvements. The junction
arrangement developed to support the WelTAG Stage Two assessment encompasses a
standard roundabout to the south west of Merrie Harrier, with connection to Cardiff Road,
Redlands Road and a new bypass as shown on drawing 10015022-ARC-XX-XX-DR-HE-
0004.

In addition, a new 4-arm roundabout at the southern end of the bypass would facilitate
connectivity to the B4267 Sully Moors Road for onward access to Barry and Sully.

There is future potential for subsequent on-line enhancements extending along Hayes
Road and Wimborne Road to Ffordd y Mileniwm to facilitate improved strategic
accessibility and potentially enable development and regeneration (as shown on plan
10015022-ARC-XX-XX-DR-HE-0024 for illustrative purposes only) however this additional
enhancement has not been specifically assessed for comparison as it addresses different
problems and objectives than this Stage Two study.

How it tackles the

problems

The implementation of a new bypass at this location has the potential to tackle the
following problems — P06 / P07 / P09 / P10.

If a bypass is delivered, the existing adverse impact of road traffic specifically through
Dinas Powys could be reduced. However, the increased length of route compared to the
Green alignment and potentially marginal journey time benefits compared to the existing
corridor, means that reductions in traffic are anticipated to be low. The reductions in
traffic would be associated with those journeys currently made between the Merrie Harrier
junction and Sully Moors Road area, which constitutes some 11% of total traffic through
Dinas Powys. There may be benefits in traffic currently travelling through Sully and
Penarth being transferred onto the new road, but this does not address the Dinas Powys
transport network issues.

Moreover, improving capacity of the local highway network is likely to strengthen
dependence on the private car by making local journeys by private vehicles more
attractive and reliable.

Objectives

Overall

A new bypass has the potential to support sustainable connectivity in the Cardiff City
Region by improving local journey times for bus trips through Dinas Powys allowing for
greater reliability and the potential to attract increased patronage. However, initial traffic
assessment suggests that the benefits would be substantially less than for the Green
alignment, with a relatively minor reduction in traffic through Dinas Powys. A neutral
impact is therefore considered appropriate.

Whilst there are likely to be limited benefits through Dinas Powys from this option, there
may be wider economic growth benefits through enabling development and regeneration
in the vicinity of and west of the route. As such a moderate beneficial impact could
subsequently be achieved with regard to facilitating economic growth.

A minor adverse impact is considered for improvements to health and well-being with
limited potential for improvements to air quality and noise pollution on the A4055 through
Dinas Powys, alongside the new bypass impacting on local residents.

A neutral impact is assigned to safety and security as relatively low reductions in traffic
flow through Dinas Powys would be achieved.

The option could establish a moderate adverse impact with regard to the environment as
a bypass would (1) be implemented predominantly on existing green wedge and (2) have
the potential increase in road traffic/ car use as more people could choose to drive due to
time savings and greater journey time reliability.

o1

Support Sustainable Connectivity in Cardiff City Region 0
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Bypass — Blue Alignment (east and south of Dinas Powys, interconnecting between the A4055 at Merrie

Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout)

Facilitate Economic Growth

03

Improving Health and Well-being

04

Improved Safety and Security 0

05

Benefits and Minimised Impacts on the Environment

Key Risks

Requires a high level of capital investment.

At present the route is not included in the LDP thus there are planning risks in taking it
forward. The route would be through the green wedge policy area between Dinas Powys,
Penarth and Sully.

Moreover, there are significant funding constraints in short to medium term programmes
and design and development work required to take the proposal forward.

There are already a number of large scale transport schemes currently in the Welsh
Government’s infrastructure delivery programmes (such as the M4 motorway and Five-
Mile Lane, for example) which require significant capital funding and resources. A Bypass
is not included in Welsh Government’s National Transport Finance Plan 2017 Update and
thus there is currently no indication that funding might be available from Welsh
Government. It is anticipated that any proposal would need to demonstrate regional/
national value against these other large-scale transport schemes.

Impacts on properties in the vicinity of the route and the subsequent land acquisitions
(time and cost).

Uncertainties regarding the development and regeneration benefits and the dependency
on land owners.

Environmental considerations, including the potential for protected species to be located
along the route, archaeology, flooding and ancient woodland issues to address.

Route uncertainties make it difficult to fully understand the engineering constraints and
potential costs, and associated impacts. In particular, the uncertainties of the feasibility of
taking the route across the railway tunnel south of the Merrie Harrier junction poses a
significant risk.

The inability for the bypass to establish effective improvements to junctions and journey
time reliability, particularly to the north of the new route, with the Merrie Harrier and
Barons Court junctions remaining significant constraints to journey time.

Adverse Impacts

Potential adverse impact on the environment and biodiversity.

Potential to encourage more journeys to be undertaken by car or Heavy Goods Vehicles
(HGVSs).

Impact on residents situated adjacent or in close proximity to the bypass alignment.
Impact on local communities during construction.

Delay to road users (car, HGVs and public and community transport) during construction
of new junctions.

Would require a high level of capital investment, which may have implications on the
delivery of other capital schemes in the region for a number of years, including the
delivery of more sustainably driven measures. Funding may be available through private
investment but this may lead to increased development traffic through the corridor.

Constraints

Availability of funding and resources.
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Bypass — Blue Alignment (east and south of Dinas Powys, interconnecting between the A4055 at Merrie

Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout)

Environmental considerations including the potential for protected species along the
bypass alignment.

Land ownership constraints.

Route uncertainties make it difficult to fully understand the engineering constraints and
potential costs.

Dependencies

Impacts on available revenue/ maintenance budgets.
Ability to acquire all land required to facilitate the proposal.

Relationship to development and regeneration proposals, which gives rise to a
justification for the route.
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3 Transport Case
3.1  Overview

The aim of the Transport Case is to explain the expected impacts of the project, how the project will
contribute to the well-being goals and whether the project will provide value for public money. The social,
cultural, environmental and economic costs and benefits of each option are considered.

The transport case presents the approach and assessment of impacts of each option under the headings of
social, cultural, environmental and economic impacts and an evidence-based assessment of the following:

e What the impacts will be;

e The scale of those impacts;

e Where will they occur; and

e Who/ what will experience them.

All Stage Two options have been tested, namely:
e Do-minimum

e Bypass — Green Alignment

e Bypass — Pink Alignment

e Multi-Modal Option

e Bypass — Green Alignment and Multi-Modal Option
e Bypass — Blue Alignment

The do-minimum impacts are assessed against the base year, whereas each of the do-something options is
compared to the do-minimum.

3.2 Approach to Impact Assessment
Background Information

The anticipated impact of the bypass on traffic and the subsequent economic, social and environmental
impacts has been quantified through use of a spreadsheet model constructed using Manual Classified
Counts (MCC) and ANPR survey data to derive forecast reference case and option traffic flows throughout
the study area. Model flows, journey times and user benefits have been obtained for the Base Year 2017
and for the With and Without Scheme in 2036. This has enabled Arcadis to undertake a Cost Benefit
Analysis, including accident benefits and prepare a Transport Economic Efficiency (TEE) table for each
option. The Green alignment has been used for the purposes of the assessment as this represents the
greatest potential for improved journey times in comparison to the Pink alignment, which is inclusive of an
additional roundabout interconnecting with Murch Road. A technical note setting out the methodology for the
economic appraisal is included as Appendix F.

In addition, a Vissim model has been developed using MCC (plus queue length surveys) and ANPR data to
assess the capacity and delay at the three key signalised junctions in Dinas Powys namely Barons Court,
Merrie Harrier and Cardiff Road/ Murch Road. A 2017 base year model plus 2036 with and without scheme
scenario has been established to allow the development of options/ scenarios, assuming that options will
include improved walking and cycling and bus priority as possibilities, as well as reconfiguration of the Merrie
Harrier junction with a new road link. A technical note setting out the base situation, options and the results
has been included as Appendix C.

Where possible, other impacts have been quantified. At this stage social, cultural and environmental impacts
have been assessed through measurement of receptors likely to be affected, but this is prior to
environmental and technical surveys being undertaken, and a full Environmental Impact Assessment, which
will be needed to progress an option in Stage Three.
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The impacts considered and the means of assessment for social, cultural, environmental and economic
impacts is summarised below.

Social Impacts

The social impacts have been assessed where applicable with reference to the guidance in WebTAG Unit
A45.The assessment is qualitative with the exception of accidents, for which a quantified analysis has been
undertaken using COBALT from the traffic modelling results (and is reported under the economic impacts
appraisal). The topics covered are physical activity, security, severance, journey quality, option and non-use
values, accessibility and personal affordability.

Cultural Impacts

The Well-being of Future Generations (Wales) Act 2015 has a well-being goal of ‘A Wales of vibrant culture
and thriving Welsh language’. It is noted that this well-being goal will be achieved through ‘a society that
promotes and protects culture, heritage and the Welsh language, and which encourages people to
participate in the arts, and sports and recreation’. For this assessment, the cultural assessment is a
qualitative commentary on any impacts on cultural assets and the Welsh language. Cultural assets
considered include arts and cultural centres, visitor attractions, sports facilities and cultural heritage.

Environmental Impacts

The environmental impacts appraisal for this Stage Two assessment is based on WebTAG Unit A3®. The
topics covered are noise, air quality, Greenhouse gases, landscape, townscape, historic environment,
biodiversity and water environment. At this stage, surveys have not been undertaken and the appraisal has
been undertaken using desk top analysis. For landscape and visual impacts and biodiversity, site visits by
professionals to identify key issues and constraints have been completed. The Impacts Assessment Report
sets out the environmental data utilised to inform the appraisal and the worksheets are provided in Appendix
G.

Economic Impacts

The economic impacts appraisal considers the changes in journey time, reliability and accidents as derived
from the traffic modelling completed. Arcadis has used the outputs to subsequently undertake the economic
assessment. The WebTAG guidance highlights that wider economic impacts can also be appraised. The
wider economic appraisal is a short qualitative statement at present, pending further analysis in a Stage
Three assessment. The Department for Transport (DfT) has recently revised the WebTAG guidance on the
induced investment, employment effects and productivity impacts, with new guidance made available in
December 2017. As noted above, the economic appraisal methodology as well as results are included as
Appendix F.

3.3 Option Assessment
3.3.1 Summary of Impact Assessment

A summary of results is outlined within Table 24 with each of the detailed option assessments contained
herewith in Table 25 to Table 30. Each assessment is in comparison to the do-minimum in 2036. The
WelTAG seven-point assessment scale, as set out in Table 1, has been used to present the scale of the
impact. Appendix G contains the WebTAG worksheets that support analysis of the impacts (where
applicable) as undertaken for the Stage Two assessment.

5 https://www.gov.uk/government/publications/webtag-tag-unit-a4-1-social-impact-appraisal-december-2017

8 https://www.gov.uk/government
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Table 24 Impact Assessment Summary

Bypass Bypass . Bypass

I i Do- .
mpac minimum Green Pink Blue

Alignment | Alignment ' Alignment

Social

Physical Activity

Journey Quality

Accidents

Security

Access to Employment

Access to Services

Affordability

Severance

Option and Non-Use Values

Cultural

Cultural Facilities

Welsh Language

Environmental

Noise

Air Quality

Historic Environment

Bio-Diversity

Water Environment

Residential Amenity

7 Bypass — Green Alignment

35



Dinas Powys Transport Network
WelTAG Stage Two: Outline Business Case

Economic

Bypass Bypass Bypass

Do-
minimum Green Pink Blue

Alignment | Alignment Alignment

Journey Time Changes

Journey Time Reliability
Changes

Transport Costs

Accidents

Wider Economic Impacts

Land and Property

Capital Costs

Revenue Costs

Table 25 Impact Assessment: Do-Minimum

Do-Minimum

Impacts Scale

Social

Physical Activity

A slight adverse impact on physical activity, due to low levels of funding
currently being invested in the infrastructure.

Journey Quality

The highway network forms the backbone of the transport network
however the volume of traffic would increase in the do-minimum by
approximately 12% in the peak hours (using TEMPro growth as set out in
the Economic Appraisal Appendix F). This will exacerbate existing traffic
issues using the highway through the study area.

The junction capacity modelling work as part of the Vissim model

identifies that delay at the Barons Court, Merrie Harrier and Murch Road
junctions will increase in the do-minimum with traffic growth. All junctions
are anticipated to be significantly over capacity in the 2036 do-minimum.

A step change in the level of investment in the infrastructure is required to
deliver journey quality improvements.

Accidents

A number of accidents have been identified within the study area,

particularly through the A4055 Cardiff Road link through Dinas Powys.

This is anticipated to increase with future traffic growth on the congested -
corridor. A step change in the level of investment in the infrastructure is

required to deliver road safety improvements.
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Security

Access to Employment

Access to Services

Affordability

Severance

Option and Non-Use
Values

Cultural
Cultural Facilities

Welsh Language

A slight adverse impact on security due to low levels of funding currently
being invested in the infrastructure and associated security measures.

Dinas Powys is situated near to key employment settlements most
notably Cardiff and Barry, however existing public transport services and
infrastructure provision would require an increased level of funding to
deliver improved accessibility to employment.

The car (or van) is the dominant mode of travel to work across Dinas
Powys, as with the Vale of Glamorgan and South East Wales as a whole.
79% of those from Dinas Powys drive to work (including passengers)
compared with 76% of South East Wales as a whole. Journey times by
car or van to employment would be expected to deteriorate in the do-
minimum due to traffic growth on the corridor.

The Welsh Index of Multiple Deprivation (WIMD) 2014 for access to
services deprivation identifies that large parts of the study area are
ranked in the least deprived lower super output areas. Some areas retain
a moderate ranking in terms of access to services. A large proportion of
retired people live within the study area, who tend to be more reliant on
public and community transport to participate fully in the community and
get access to essential social and healthcare facilities.

Increasing pressures on available budgets are subsequently putting
increased pressure on the provision of bus services. An increased level of
funding is however required to deliver improved access to services,
particularly for younger and retired people who are more reliant on public
transport. Moreover, journey times by car or van to services would be
expected to deteriorate in the do-minimum due to traffic growth on the
corridor.

Problems many people in the region encounter in accessing work,

education and healthcare because of lack of available, affordable

transport (Cardiff Capital Region Metro Study; 2013). This is not 0
anticipated to change in the do-minimum compared to the existing

situation.

The A4055 Cardiff Road passes through the centre of Dinas Powys. High
traffic volumes including HGVs passing through the settlement have an
impact on communities with a limited number of viable crossing points
available. This would increase in the future year with traffic growth
(anticipated to be in the region of 12% in the peak hours as set out in the
Economic Appraisal).

There is high use of the private car within and through Dinas Powys,

especially for access to employment. Services and employment are

relatively centralised within Dinas Powys and nearby urban centres

however the available alternate mode options are not always considered -
viable to accommodate many journey needs (including the available

frequency of services and capacity). An increased level of funding is

required to deliver realistic and attractive alternatives to the private car.

No impact identified. 0

No impact identified. 0

37



Dinas Powys Transport Network
WelTAG Stage Two: Outline Business Case

Environmental

Noise

Road transport is the dominant mode of transport for journeys in the
region (2011 Census) and thus contributes to noise pollution. No
quantitative data on noise levels is available at this stage but it would be
anticipated that traffic noise would increase with anticipated increases in
traffic levels in the do-minimum

Air Quality

Road transport is the dominant mode of transport for journeys in the
region (2011 Census) and thus contributes to air pollution. There are n

Air Quality Management Areas (AQMA) within the study area. Accordir;&
to the 2016 Air Quality Progress Report for Vale of Glamorgan, th

to protect human health. Data for 2012 however has highli
some locations road traffic emissions of nitrogen dioxide (

Increasing traffic levels would be anticipated to
issues, however the air quality monitoring sh
with changes in the composition of fuels in
changes in the do-minimum are consid

Greenhouse Gases

See note for Air Quality. Road transp inant mode of
transport for journeys in the region (20 and thus contributes to
Greenhouse gas emissions. In the do-mini raffic levels will increase
the changes in the composition of

e gas emissions are considered

Landscape

Townscape

ow is subsequently considered to have an
t on the community and this will worsen with increased

Historic Environment

The impact on residential amenity considers the cumulative impact of air
quality, noise and visual intrusion on residential properties. A slight
adverse impact on residential amenity has subsequently been identified
as adverse impacts on noise and air pollution, accidents and severance
due to increasing traffic levels increasingly affect those living especially
close to the A4055 Cardiff Road through Dinas Powys.

Economic

Journey Time Changes

The increasing levels of traffic are anticipated to lead to reduced journey
times in the do-minimum, with congestion through the Dinas Powys
corridor and delay at the key junctions. A step change in the level of
investment in the infrastructure is required to deliver journey time
improvements.
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Do-Minimum

Changes

Journey Time Reliability

The increasing levels of traffic are anticipated to lead to further impacts
on the reliability of journey times in the do-minimum, with congestion
through the Dinas Powys corridor and resilience of the key junctions. A
step change in the level of investment in the infrastructure is required to
deliver journey time reliability improvements.

Transport Costs

The rising cost of transport including high fuel prices is making owning

and running a car an increasing obstacle, whilst the availability of public
transport and other modes of transport is not always a viable alternative.
A step change in the level of investment in services and infrastructure is
required to deliver viable alternatives the car at an affordable cost, or to
reduce journey costs by car or van.

Accidents

corridor. A step change in the level of investment in t
required to deliver road safety improvements.

Wider Economic
Impacts

No impact identified.

Land

No impact identified. 0

Capital Costs

The delivery of the local and regional tran rogrammes requires

continued financial suppor public sector. C
Revenue Costs Bus services require from the public sector. Rising cost
of transport is resulting i seholds struggling to afford to own 0

and run a car,
alternative.

nsport alternatives are often not a viable

Bypass / Green Alignment (east of Dinas Powys interconnecting with A4055 at Cardiff Road and the
Merrie Harrier Junction)

Social

Physical Activity

It is expected that a new bypass would have a slight beneficial impact on
physical activity with the integral provision of segregated walking and
cycling infrastructure. It could also improve conditions for walkers and +
cyclists along the A4055 existing transport corridor through Dinas Powys
as reduction in traffic flow are experienced.

Journey Quality

The broadly qualitative assessment completed using DMRB 11.3.9.2
(travellers’ views) and 11.3.9.3/4 (traveller stress) has been considered
alongside traveller care elements noted within TAG Unit A4.1.6 (Journey
Quality Impacts).

It is anticipated that the implementation of a new off-line bypass would
establish moderate beneficial improvements in journey quality in

39



Dinas Powys Transport Network
WelTAG Stage Two: Outline Business Case
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Merrie Harrier Junction)

comparison to the do-minimum scenario, with specific enhancements to
traveller views and stress anticipated.

The existing highway route interconnecting through Dinas Powys is
urbanised, predominantly bounded by existing residential properties. In
contrast, a new bypass would be situated east of Dinas Powys and west
of Penarth within an extant Green belt with the potential to slightly
enhance a traveller’s view of the surrounding area. It would however be
noted that whilst slight betterment would be envisaged, the outer fringes
of the surrounding urban areas would remain within view from the bypass
alignment with the subsequent potential for landscaping to mitigate what
might be considered adverse scenery.

In line with DMRB 11.3.9.3/4, a range of factors can affect a traveller’s
exposure to driver stress primarily encompassing frustration, fear of
potential accidents, and uncertainty relating to the route being followed.
Whilst there is unlikely to be a notable improvement regarding route
uncertainty, it is anticipated that there would be a slight improvement with
regard to general traveller stress following implementation of a new road.

Using thresholds outlined within the DMRB guidance for urban areas,
observed maximum traffic flows along the A4055 Cardiff Road through
Dinas Powys are at 813 vehicles (northbound one-way) during the AM
peak and 896 vehicles (southbound one-way) during the PM peak (for
average journey speeds less than 50 km/hr) indicating high levels of
stress are currently being experienced. Implementation of a new bypass
is estimated to reduce maximum one-way vehicle flows through Dinas
Powys to less than 600 vehicles during the peak hours indicating a
reduction in stress levels from high to moderate.

The DMRB assessment also considers the impact of traffic volume on
driver stress for a 60mph single-carriageway categorising forecast stress
for one-way traffic flows as low (<600 vehicles), moderate (600-800
vehicles) and high (over 800 vehicles). Implementation of the bypass
designed to current DMRB standards could subsequently establish low
levels of driver stress during the peak hours with maximum forecast peak
hourly flows per lane of <600 vehicles (Do-something TEMPro 2036
traffic flows assuming a core scenario average speed >70 km/hr).

The guidance on driver stress does note that the advised thresholds are
provided for guidance only and that the assessment of specific routes can
only be made in the light of full knowledge of local conditions. The
potential to reduce the fear of accidents associated with a new bypass is
subsequently also considered applicable as a driver’s interface with
junctions/ driveways, formal/ informal road crossings and sensitive land-
uses (including Dinas Powys Primary School, for example) is reduced or
removed. A new link has also demonstrated an improvement to journey
times along a bypass with the potential to reduce frustration associated
with extant congestion and delay experienced along the existing A4055
Cardiff Road link through Dinas Powys. This benefit is however lessened
by the retention of driver delay at the interconnecting Merrie Harrier
junction and Barons Court junction.

Traveller care is considered less influential with regard to the bypass with
cleanliness, facilities and information factors considered to retain a
neutral impact against the do-minimum scenario. Improvements would
however be identified with regard to the traveller's environment with
enhanced driver capability anticipated as a result of a new and improved
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route, as well as potential to establish an improved condition and
smoothness of ride.

The implementation of a bypass would provide further benefits to walkers
and cyclists through enhanced infrastructure provision and
interconnectivity. Implementation of an integral shared walking/ cycling
route would provide improved traveller care (information, environment),
views (similar benefits to those noted for the highways review), and stress
with perceived reductions in frustration and fear of potential accidents.
Whilst no new public transport infrastructure or services are specifically
included as part of this option, the new road would facilitate more
attractive journeys for buses with similar highway benefits as noted
herewith.

In line with TAG Unit A4.1.6, a high impact rating has subsequently been

applied to the scoring as the number of travellers affected is estimated to

be in excess of 10,000 users per day based on the reassignment of traffic
from the existing A4055 Cardiff Road link to a new bypass.

Accidents The DfT’s program COBALT (COst and Benefit to Accidents Light Touch)
has been used to undertake the analysis of the impacts on accidents as
part of the economic appraisal of the road scheme. The accident impact
assessment has been performed using the method set out in the
COBALT Manual. It is used to forecast changes in the number of
accidents and casualties and estimate the monetary value of these
impacts. The accident rates used for the assessment are the default
accident rates (national average) provided in the Tag Datebook. Full
details of the analysis including supporting information and
methodologies have been included within Appendix F.

The analysis indicates that following the implementation of a new bypass +
there could be a reduction in accidents from 876 to 716 against the do-
minimum scenario, a total of 169 less accidents occurring within the study
area over a 60-year assessment period (2023 — 2082). Whilst the results
forecast a reduction of 161 slight and 10 serious accidents, the results do
forecast an increase of two fatal accidents. This would be due to having a
higher speed road. The overall monetary value of accident savings is
calculated as £3.66m.

The benefits of a reduction in accidents is therefore considered to be
minor, with some benefits but the lower slight and serious accidents offset
by the forecast increase in fatalities.

Security A review of security has been completed in line with TAG Unit A4.1.4
(Security Impacts) to assess the implementation of the route alignment.
The guidance notes that there are no formal guidelines for road users.
However, the guidelines set out readily apply to road users whilst
considering the security indicators in relation to road users as:

e Road users are more vulnerable to crime in circumstances where they
are required to stop their vehicles or travel at slow speeds, such as at +
the approaches to signals or in congested conditions;

e Road users are more vulnerable to crime at locations where they are
required to leave their vehicles, such as at service stations and car
parks; and

e The importance of each indicator is likely to vary according to the
location and nature of the road; for example: emergency call facilities
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are likely to be more important than surveillance when considering a
rural road.

Whilst existing site perimeters, entrances and exits are anticipated to
provide moderate benefit to the existing route, it would be anticipated that
a new bypass designed to current DMRB standards would present the
opportunity for robust, high quality demarcation to support enhanced
security for users.

In the absence of a baseline assessment, it would be proposed that a
new bypass constructed in line with current DMRB standards would
improve formal surveillance through the transport corridor. The specific
requirements for CCTV monitoring systems and emergency call

already establishes moderate levels of informal
new route through a less urbanised area, albei

anticipated (design/ planting) as part of detai
positively contribute towards good visibili

les has only been considered at
ed to current standards to enhance

ent that a risk assessment be carried out during the next
that the lighting does not adversely affect traffic using the

nsport user benefits assessment completed to assess the route
s quantified user and provider benefits (£M PVB 2010 prices
ted to 2010) for the new link are forecast to be:

Access to Employ

£23.43M for commuters; and
e £24.07M for business.

This indicates that the bypass could afford benefits for access to work
and for businesses in the local area. This would include accessibility to
strategic sites by providing a new link with reduced journey times and
improved journey time reliability.

Access to Services The transport user benefits assessment completed to assess the route
option has quantified user and provider benefits (£M PVB 2010 prices
discounted to 2010) for the new link are forecast to be:

e £28.08M for other consumers.

This indicates that the bypass could afford benefits for access to services
in the area by providing a new link with reduced journey times and
improved journey time reliability.
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Affordability

The potential to divert trips from the car to public transport as a result of
likely improved journey time and journey time reliability for buses is
mitigated by the potential for the option to retain the car as the dominant
mode of travel in the region.

Severance

| mamtam existing connectivity and to effectively establish a neutral impact.

An assessment has been completed to consider the impact that a new
bypass would have on severance through the transport corridor, both for
the new route alignment and existing A4055 Cardiff Road. The
assessment has been completed in line with TAG Unit A4.1.5 (Severa
Impacts).

A new route bypassing Dinas Powys is forecast to reduce daily tra

opposed to cyclists, however reduced traffic flow thr
anticipated to retain a moderate beneficial impact for

severance using proportional improvement
is only applicable to roads with an existing
as in the A4055 Cardiff Road through
traffic relief is subsequently forecast with up
flow estimated.

% reductions in traffic

The guidance also acknowledges that a revi any severance relief
> in the context of the size of the

likely to be more signi
larger urban areas.

Waste Water Treatment works. Further consideration will
n to Cross Common Road to identify the mitigation
accessibility to properties/ buildings from north and
the bypass alignment.

pass alignment affects a number of PRoW. It is anticipated that
will however be rationalised by public right of way re-alignment
provision of crossing points under/ over the bypass alignment to

Culverts have been assumed where PRoW cross the bypass alignment at
in-fill sections, and where it crosses through cut sections 3m wide bridges
have been assumed.

The implementation of a new bypass has the potential to encourage trips
made by bus as journey times and reliability improve, as well as
potentially increasing the resilience of the road network by alleviating high +
traffic flows along key sections of the existing highway, most notably the
A4055 Cardiff Road through Dinas Powys.

Cultural
Cultural Facilities No impact identified. 0
Welsh Language No impact identified. 0
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Environmental

Noise

Air Quality

Road transport is the dominant mode of transport for journeys in the
study area (2011 Census) and thus contributes to noise pollution. This
review is not yet quantifiable in the absence of quantitative data, but a
moderate adverse impact is considered reasonable to assume whilst also
noting the impacts from short-term construction noise associated with the
new route.

The results acquired from the traffic assessment suggest as much as
75% of existing A4055 Cardiff Road vehicles could transfer to a bypass
suggesting a significant reduction in noise pollution could be experienced
through central Dinas Powys. However, this transference of trips also
establishes a new noise pollution source along the bypass alignment with
the potential to adversely impact dwellings situated to the east of Dinas
Powys and west of Penarth. In most cases mitigation measures should
be available to help alleviate any associated short and long-term noise
pollution but this would need to be considered against the potential to
establish adverse landscape impacts (e.g. implementation of noise
bunds).

The traffic noise impacts would however need to be modelled in
accordance with DMRB to quantify the noise impacts and consider the
detailed propagation path for the alignment. This would allow for a
detailed comparison of all bypass alignments against the do-minimum
scenario and quantify the number of properties that would be adversely
affected as well as the number of properties that would benefit from a
new bypass proposal.

Road transport is the dominant mode for journeys in the region (2011
Census) and thus contributes to air pollution. There are no AQMA within
the study area. Based upon the 2016 Air Quality Progress Report for the
Vale of Glamorgan, the overall air quality across the county complies with
regulations to protect human health. Data from the 2012 Air Quality
Progress Report highlighted that at some locations road traffic emissions
of Nitrogen Dioxide (NO2) were at, or close to, the relevant annual
average concentration of 40 ug/m3. These were recorded away from the
project’s study area at Culverhouse Cross (Vale of Glamorgan, 2013).

Implementation of a new highway alignment has the potential to improve
local air quality through Dinas Powys with a reduction in local traffic flows
forecast, especially for those currently situated adjacent to the existing
A4055 Cardiff Road.

In contrast, the implementation of new highway infrastructure is likely to
establish a deterioration in local air quality along a new bypass alignment
with the potential to adversely affect those living within proximity of a
bypass. Additionally, the construction of a new road has the potential to
encourage increased travel by private car as traffic conditions through
Dinas Powys are improved. Whilst provision of an integral walking/
cycling route would help mitigate this impact it is unlikely to fully alleviate
the adverse impacts identified herewith.

The impact is not yet quantifiable in the absence of quantitative data, but
a slight adverse impact is considered reasonable to assume at this stage
of the analysis given the possible impacts noted. The impact of
construction on managing air quality/ dust as well as vibration impacts
would also need to be considered.

44



Dinas Powys Transport Network
WelTAG Stage Two: Outline Business Case

Bypass / Green Alignment (east of Dinas Powys interconnecting with A4055 at Cardiff Road and the

Merrie Harrier Junction)

Greenhouse Gases

Landscape

Townscape

The traffic modelling completed has assumed that existing A4055 Cardiff
Road vehicle trips will divert onto a new bypass as opposed to the
establishment of new vehicle trips on the highway network. On this
assumption no increase in Greenhouse gas emissions would be assumed
over and above forecast traffic growth/ committed development trips
included as part of the traffic modelling assessment.

In contrast, it is considered that the implementation of a new highway

bypass will have the potential to encourage increased travel by private -
car as traffic conditions through Dinas Powys are improved. Whilst

provision of an integral walking/ cycling route would help mitigate this

impact it is unlikely to fully alleviate the adverse impacts identified

herewith.

The impact is not yet quantifiable in the absence of quantitative data, but
a slight adverse impact is considered reasonable to assume at this stage
of the analysis given the perceived impacts noted.

A range of factors have been assessed as part of the WebTAG analysis
for landscape, including pattern, tranquillity, cultural and landcover,
together with an overarching summary of character. It is subsequently
considered that a bypass will reduce tranquillity, farmland will be lost and
previously unlit landscape will be lit, field patterns and open spaces
disrupted, and long-distance views will be interrupted including an
adverse impact on the night time setting.

Impacts can be mitigated through landscape design along route, retention
or planting of new hedges and design of elevated road sympathetic to
local landscape character. Moreover, good landscape design is needed
to mitigate lighting impacts at night. Overall the impact is assessed as
moderate adverse.

The area of townscape is characterised around the large village of Dinas
Powys with low density residential areas predominantly consisting of cul-
de-sac roads. There are isolated individual properties located within the
surrounding agricultural landscape to the south and east of Dinas Powys.
The Dinas Powys Conservation Area is notable for its architecture from
three phases of developing which reflects the expansion of the village
(pre-1880s, 1880s to 1930s, late 20th Century).

As the road alignment is both linear and bypass Dinas Powys, it is

considered that the alignment would not result in a significant change in

the layout, density and mix, scale, appearance, or land-use of the

townscape establishing neutral impacts for these variables. 0

A slight adverse impact is however noted with regard to human
interaction as access to and quantity of open space between Dinas
Powys (Murch) and Lower Penarth would likely be negatively impacted by
the development of a bypass.

In contrast, and whilst the alignment would not result in a significant
change in the cultural aspect of the townscape, with the alignment
bypassing Dinas Powys this would divert traffic away from the village
which could enhance its overall heritage character. Central Dinas Powys
could also be adversely affected by increased traffic speeds (unless
mitigated) in light of any reduced traffic flows experienced.

45



Dinas Powys Transport Network
WelTAG Stage Two: Outline Business Case

Bypass / Green Alignment (east of Dinas Powys interconnecting with A4055 at Cardiff Road and the

Merrie Harrier Junction)

Historic Environment

The baseline assessment has completed a thorough analysis of known
environmental and land-use characteristics for the study area and
identified an overall slight adverse impact on the historic environment.

The historic resource of the study area is characterised predominately by
agricultural land comprising both arable and pasture to the east, south
east of Dinas Powys and west of Penarth. Surrounding this agricultural
land are the built-up urban settlements of Dinas Powys and Lower
Penarth. The following have been identified within 500m of the bypass
alignment:

e One area of Registered Common Land;

e One Scheduled Monument (Cogan Deserted Medieval Village)
separated in to three pockets;

e Eight Listed Buildings (seven Grade Il and one Gr

footprint.

There are no Registered Parks and
Heritage Sites, Historical Landscape
within 500m of the bypass alignment.
mainly associated with domestic buildings:

Eight of the listed building
located within the Gr:
Penarth. The remaini
represent medi

d Battlefields located
ted heritage assets are

of the bypass alignments are
en Dinas Powys and Lower

west of Lower Penarth. The Dinas Powys
proximately 1Tkm west of the alignments.

m the centre of Dinas Powys.

Pop Hill Site of Special Scientific Interest (SSSI) is within 100m of the
western end of the route and the edge of one Site of Importance for
Nature Conservation (SINC). The edge of two areas of ancient woodland
are likely to be impacted. Priority habitats are present along the bypass
alignment and there is potential for a variety of protected and priority
species to be present and therefore could be affected by both route
proposals.

It is anticipated at this stage that the majority of impacts can be mitigated
for through standard techniques in accordance with the relevant best
practice guidelines. The scheme is considered to have up to a moderate
adverse impact on biodiversity due to the potential loss and damage of
ancient woodland and Pop Hill SINC.

The Pink alignment, as it comprises three roundabouts, is likely to lead to
the loss of more habitat than the Green alignment (one roundabout) but
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otherwise there is little to differentiate the routes, from an ecological
perspective, until further surveys are completed.

It should also be noted that the current route alignment will adversely
impact on land being purchased by Dwr Cymru Welsh Water to provide
replacement woodland habitat as compensation for loss of woodland
resulting from extending the Cog Moors Waste Water Treatment Works.
The woodland is being planted specifically for dormice and will be
covered by a 10-year management plan which forms part of the licence
application, and if approved will form part of a legally binding document.
As a minimum it would be assumed that replacement habitat would need
to be provided to compensate for any woodland lost (regardless of
whether any dormice are present or not). There would be a need to
provide more woodland (most likely at cost) than being lost (usually an
additional 10-15%) and this would likely need to be connected to the Dwr
Cymru Welsh Water Cog Moors site to allow dormouse dispersal. The full
impacts and potential for route alignment at this location would need to be
confirmed as part of a Stage Three WelTAG assessment.

Water Environment The potential impacts to the 'main rivers' and ordinary water courses
concerns a possible accidental spillage, construction activities and routine
run-off. This potential impact requires further investigation at Stage Three
as the River Cadoxton has achieved a moderate Water Framework
Directive score.

Following further investigations, mitigation measures may be required as
part of the design. A construction environmental management plan
should be put in place during the construction of the alignment which will
minimise the risk of pollution to watercourses during construction.

Three ordinary watercourses are crossed as part of both the bypass =
alignment. Sections of the route cross the floodplain to the south west of
the alignments in a Flood Zone C2/B. The floodplain is associated with
the Cadoxton River for which the NRW flood maps confirms that flood risk
is moderate to high in the areas where the alignment interacts with the
floodplain. Potential effects include for the loss of floodplain storage
volume and impediment of floodplain flow paths. To mitigate, there may
be a need to provide compensation storage and culverts through
embankments to maintain continuity of flow conveyance. Any new
crossings of smaller watercourses also have the potential to impact flood
risk, careful design of crossings should avoid impacts/ mitigate risks.

Residential Amenity The impact on residential amenity considers the cumulative impact of air
quality, noise and visual intrusion on residential properties. The combined
assessment from the above indicates that the properties in Dinas Powys
will largely benefit from reductions in traffic through the village. A large
number of properties to the east of Dinas Powys and west of Penarth will
however experience adverse impacts due to proximity of the alignment,
anticipated to give a moderate adverse impact. There is potential for
these impacts to be mitigated as part of design development of the
bypass however there may also be impacts of visual intrusion based on
longer distance views.

Economic

Journey Time Changes = The implementation of a bypass designed to current DMRB standards is
anticipated to result in measurable improvements in journey times. As a has
result of increased average speeds between Biglis roundabout and the
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Merrie Harrier junction, a nine minutes time saving for northbound
journeys has been forecast during the AM peak and a three minute
saving in the PM peak. For southbound journeys, time savings of 3
minutes in the AM peak and 13 minutes in the PM peak have been
calculated.

The scheme user and provider benefits are subsequently estimated to
have a total discounted value in 2010 prices and values appraised over
60 years, of £76M which represents a significant beneficial improvement.
There is also the potential, if active travel measures are delivered, that
additional benefits to walkers and cyclists could be realised through
enhanced infrastructure provision.

Journey Time Reliability
Changes

DMRB standards could establish measurable improveme
time reliability between Biglis roundabout and the Merrie Harrier |

Transport Costs

Transport costs for road users are anticipat
do-minimum reflecting the journey time savi
transport operating costs, existing bu
benefit from reduced traffic through
use the new route of good standard. Iti
delivery of a new road link and associated

rans costs compared to the do-minimum
e likely to be offset by the scheme

Accidents

e the analysis of the impacts on accidents as
part of the economic appraisal of the road scheme. The accident impact
asses t has been performed using the method set out in the

ual. It is used to forecast changes in the number of
sualties and estimate the monetary value of these

ent rates used for the assessment are the default

t rates (national average) provided in the Tag Datebook. Full

of the analysis including supporting information and

ogies have been included within Appendix F.

he analysis indicates that following the implementation of a new bypass +
there would be a reduction in accidents from 876 to 716 against the do-
inimum scenario, a total of 169 less accidents occurring within the study
area over a 60-year assessment period (2023 — 2082). Whilst the results
forecast a reduction of 161 slight and 10 serious accidents, the results do
forecast an increase of two fatal accidents. This would be due to having a
higher speed road.

In terms of the economic assessment as a consequence of overall
reduced road traffic accidents, the analysis indicates a total cost saving of
£3.66M against the do-minimum scenario (with costs discounted to 2010
prices). These are for the 60-year assessment period (2023 — 2082).

Wider Economic
Impacts

It is anticipated that some additional wider economic impacts associated
with the option could be realised. This may include induced investment
through additional strategic development arising as a result of improved 0
connectivity between the local urban centres of Barry and Cardiff.
However, the bypass option predominantly focusses on addressing a
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local connectivity issue through an extant transport corridor and therefore
significant benefits to medium/ large commercial businesses are arguably
less likely to be significantly realised in areas beyond the study area.

Land and Property Implementation of a bypass will require significant areas of land, in
addition to land adjacent to existing routes to facilitate the on-line highway
improvements. The exact extent and potential costs are unknown at this
stage and would require further exploration, however a cost allowance
has been included, as identified in the Financial Case.

The option is anticipated to have the following impacts on residential and
business properties:

e Number of buildings directly impacted by alignment = 0
e Number of buildings with potential for some land take = 0

e Number of residential properties with potential impacts by virtue of
close proximity = 3 (house off Cross Common Road, property west of
Sully Road, property accessed off Murch Road and Sully Road)

In addition, the bypass would cross over the tunnel for the railway line, to
the south of the Merrie Harrier junction, which is anticipated to require
property agreements with Network Rail.

It should be noted that at this stage information on land holdings
impacted is not known. Impacts are assessed as moderate given the
relatively low number of properties impacted for a scheme of this length.

Capital Costs The delivery of a bypass would require a high capital investment from the
public sector. The cost estimate, in undiscounted 2017 market prices, is
£39.463M.

Revenue Costs The highway would require maintenance support from the public sector in

addition to that for the existing route, and it is envisaged that the scheme
would result in additional pressure on increasingly stretched highway
maintenance budgets. Given the anticipated requirement for flood
alleviation measures, the ongoing costs of the option may be moderate.

Table 27 Impact Assessment: Bypass / Pink Alignment (east of Dinas Powys interconnecting with the A4055
at Cardiff Road and the Merrie Harrier Junction, including roundabout for connectivity to Murch Road)

Bypass / Pink Alignment (east of Dinas Powys interconnecting with the A4055 at Cardiff Road and the

Merrie Harrier Junction)

Note: The impact assessment scoring is as identified for the Green alignment with the following amendments
confirmed.

Impacts Scale
Economic
Journey Time Changes = The implementation of a bypass designed to current DMRB standards is

anticipated to result in measurable improvements in journey times. As a

result of increased average speeds between Biglis roundabout and the v

Merrie Harrier junction, the Green alignment is forecast to establish a
nine minute time saving for northbound journeys during the AM peak, and
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a three minute saving in the PM peak. For southbound journeys, time
savings of 3 minutes in the AM peak and 13 minutes in the PM peak have
been calculated.

The implementation of a new roundabout mid-way through the bypass
alignment (to facilitate access to Murch Road) is subsequently likely to
establish a slightly reduced journey time benefit to that identified for the
Green alignment. The extent of any delay would be subject to the
completion of traffic capacity assessment. It will also alter traffic patterns
using the bypass and Murch Road. In the interim it is considered
appropriate to assign a reduced slight benefit for the bypass alignment.

Table 28 Impact Assessment: Multi-Modal Option

Multi-Modal Option

Impacts . Scale

Social

Physical Activity It is expected that implementation of al option would have a
moderate beneficial impact on physica vity the potential to
encourage sustainable travel throughout t area.

Journey Quality The broadly qualitative a
journey quality elem
Impacts).

as been completed using the
AG Unit A4.1.6 (Journey Quality

With regards to it is considered that improvements to
n provision and environment would all be

ementation of the multi-modal option.

otential betterment with regard to traveller stress with

fear of potential accidents and route uncertainty.

de to the public transport network and walking/ cycling
can reassure travellers, reduce safety concerns and actively

te travel by sustainable means for a broad spectrum of society.

Id perhaps be especially applicable for disabled, elderly and

r passengers. In addition, the provision of enhanced timetables,
network maps and way-finding can lead to improved route certainty, an
dditional contributory factor when seeking to enhance the perception of
safety and security for passengers.

A neutral impact for traveller frustration has been applied subject to road
robust layout/ geometry and condition improvements being provided
especially at key junctions to maximise the potential for bus users,
walkers and cyclists to make good progress along a route. A neutral
impact has subsequently also been applied to traveller’s views with
negligible improvements recognised as a result of the multi-modal option.

Accidents Through the delivery of improved walking and cycling infrastructure, and

enhanced public transport services and interchange facilities there is the

potential to improve road safety through the removal of pinch points, +
severance, improving the standard of the highway network, and

encouraging people to travel by more sustainable means.
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Security

The broadly qualitative assessment completed using the journey quality
elements noted within TAG Unit A4.1.6 (Security Impacts).

The implementation of multi-modal design features could establish a
moderate beneficial impact for travellers using sustainable modes of
travel with the potential to attract users away from the dominant use of
the car. It is assumed that a range of design features would be applied to
current standards as part of detailed development to establish robust
improvements to security including for example the provision of CCTV
systems designed to encourage staff and passenger/ user surveillance;
landscaping designed to maximise the potential for informal surveillance
appropriate fencing to clearly demarcate exits, entrances and site
perimeters; good lighting design to maximise natural light as well a
attention to lighting at signing, information, waiting/ shelter a
points; and good provision of emergency phones, public tel
and information on emergency help procedures.

Access to Employment

services and interchange facilities together
infrastructure enhancements would fu i

. provision of
ity would further

Access to Services

ng and cycling and a new Park and Ride
ort improved interconnectivity to services.

Affordability

Severance

ith improvements to walking and cycling crossing points, most notably
across the A4055 Cardiff Road and interconnectivity within the wider
inas Powys community, severance is anticipated to be reduced. In
addition, the traffic modelling has identified a measurable reduction in +
traffic flow through Dinas Powys affording the opportunity for improved
connectivity. Traffic growth would be forecast to impact on any reduced
traffic flows regardless and subsequently a moderate impact is estimated.

Option and Non-Use
Values

In line with TAG Unit A4.1.7, ‘Option and non-use values should be
assessed if the scheme being appraised includes measures that will
substantially change the availability of transport services within the study
area (e.g. the opening or closure of a rail service, or the introduction or
withdrawal of buses serving a particular rural area).’

This option includes for a range of specific measures to enhance public
transport. Moreover, the implementation of integral walking and cycling
infrastructure also affords some opportunity for alternate modes of travel
away from use of the private car. A score of moderate beneficial is
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therefore considered reasonable given the range of additional
opportunities from the proposed option.

Cultural

Cultural Facilities

No impact identified.

Welsh Language

No impact identified.

Environmental

Noise

Road transport is the dominant mode of transport for journeys in the
region (2011 Census) and thus contributes to noise pollution. The
improvements in public transport has the potential to encourage a mode
shift away from the private car to the bus thus has the potential to
improve noise pollution.

The proximity of the rail line and stations to residential properties in Dinas
Powys and Eastbrook means that local noise pollution may increase in
Dinas Powys with an increase in rail services. Overall and at this stage of
the assessment, it is considered that the delivery of an integrated public
transport system that benefits from highway works and improvements to
public transport, walking and cycling would have a neutral impact on
noise. No quantitative data is available at this stage.

Air Quality

Road transport is the dominant mode for journeys in the region (2011
Census) and thus contributes to air pollution. There are no AQMAs within
the study area and based on the 2016 Air Quality Progress Report for the
Vale of Glamorgan, the overall air quality across the county complies with
regulations to protect human health. Data from the 2012 Air Quality
Progress Report highlighted that at some locations road traffic emissions
of Nitrogen Dioxide (NO2) were at, or close to, the relevant annual
average concentration of 40 ug/m3. However, these were recorded away
from the project’s study area at Culverhouse Cross (Vale of Glamorgan,
2013).

Implementation of an enhanced integrated public transport has the
potential to improve local air quality through Dinas Powys with the
opportunity to transfer transport user trips from the car to public transport.
This would be particularly beneficial to those situated adjacent to the
A4055 Cardiff Road where existing traffic flows are high.

The impact is not yet quantifiable in the absence of quantitative data, but
a slight beneficial impact is considered reasonable to assume at this
stage of the analysis given the perceived impacts noted. The impact of
construction (in relation to the Park and Ride facility especially) on
managing air quality/ dust as well as vibration impacts would also need to
be considered.

Greenhouse Gases

The increase in buses is not expected to have an adverse impact on
Greenhouse gases compared to the do-minimum option. The
improvements in public transport has the potential to encourage a mode
shift away from the private car to the bus thus has the potential to
mitigate adverse levels of Greenhouse gas emissions, whilst the
improvements to the highway could encourage some to drive more
frequently.

It is considered that the delivery of an enhanced integrated public
transport system that benefits from highway works and improvements to
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public transport, walking and cycling would have a slight beneficial impact
on Greenhouse gas emissions. No quantitative data is available at this
stage.

Landscape A range of factors have been assessed as part of the WebTAG analysis
for landscape, including pattern, tranquillity, cultural and landcover,
together with an overarching summary of character. It is subsequently
considered that a multi-modal option will reduce tranquillity and previously
unlit landscape will be lit, field patterns and open spaces disrupted, and
long-distance views will be interrupted including an adverse impact on the
night time setting. This is particularly with reference to the Park and Ride .
proposal.

Impacts can be mitigated through landscape design, retention or planting
of new hedges and design sympathetic to local landscape character.
Moreover, good landscape design is needed to mitigate lighting impacts
at night.

Townscape The area of townscape is characterised around the large village of Dinas
Powys with low density residential areas predominantly consisting of cul-
de-sac roads. There are isolated individual properties located within the
surrounding agricultural landscape to the south and east of Dinas Powys.
The Dinas Powys Conservation Area is notable for its architecture from
three phases of developing which reflects the expansion of the village
(pre-1880s, 1880s to 1930s, late 20th Century).

To a large extent the multi-modal option utilises existing rail, bus, walking
and cycling transport infrastructure within and surrounding Dinas Powys.
For the majority of townscape features subsequently assessed including
layout, density and mix, scale, appearance, cultural and land-use it is
considered that the multi-modal option will have a neutral impact with no
significant change in the townscape character of Dinas Powys and Lower
Penarth.

A slight beneficial impact is identified with regard to the cultural aspect of
human interaction with the option potentially establishing an increase of
individuals utilising the upgraded public transport and walking and cycling
routes helping to mitigate existing high traffic flows through the village.

Historic Environment The baseline assessment has completed a thorough analysis of known
environmental and land-use characteristics for the study area and
identified an overall neutral impact on the historic environment.

The historic resource of the study area is characterised predominately by
agricultural land comprising both arable and pasture to the east, south
east of Dinas Powys and west of Penarth. Surrounding this agricultural
land are the built-up urban settlements of Dinas Powys and lower
Penarth. The following have been identified within 500m of the multi-
modal option:

e One area of Registered Common Land;

e One Scheduled Monument (Cogan Deserted Medieval Village)
separated in to three pockets;

e Eight Listed Buildings (seven Grade Il and one Grade II*) and multiple
'known' archaeological sites (Roman, Medieval and Post-Medieval
features). There is potential for as yet unidentified buried
archaeological assets to be present within the option’s footprint.

There are no Registered Parks and Gardens, Conservation Areas, World
Heritage Sites, Historical Landscapes or Registered Battlefields located
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within 500m of the multi-modal option. The designated heritage assets
are mainly associated with domestic buildings.

Eight of the listed buildings within 500m of the multi-modal option are
located within the green wedge between Dinas Powys and lower Penarth.
The remaining designated assets are not overly complex and represent
medieval ruins to the west of lower Penarth. The Dinas Powys
Conservation Area is located within close proximity.

The multi-modal option is unlikely to have any impact on 'known' and
'unknown' designated heritage assets and non-designated heritage
assets and is unlikely to have any potential direct impact on buried
archaeological remains. In addition, the option would not have an effect
on the survival of the designated assets, and the effect on the ¢ of

reducing traffic through Dinas Powys due to the utilis
upgraded public transport routes.

Bio-Diversity

The Park and Ride site is situated to the w
adjacent to the southern boundary of th

the SING, this will need to be considered f any detailed design
reen field, there is

that the majority of impact
techniques in accordance

ith the relevant best practice guidelines.
Although no quantitati i

available at this stage, the Park and Ride
ave a slight adverse impact on
uld need to be completed during the

14 follows the line of an extant PRoW which interconnects through
ting SINC and SSSI. Environmental constraints have been
i d within the Barry to Dinas Powys Cycleway/ Footway Review
tential for tree clearance and hedgerow to be adversely impacted.
The actual environmental impact will be subject to detailed design
evelopment of preferred options highlighted within the sustainable
package. Cycleway/ footway enhancements between the Merrie Harrier
junction and Barons Court junction and not anticipated to have an
adverse impact on biodiversity given their urban context, however this will
be subject to review during the development of the detailed design.

The remaining elements of the multi-modal option encompassing bus and
rail enhancements are anticipated to retain a neutral impact on
biodiversity.

Water Environment

The potential impacts to the 'main rivers' and ordinary water courses
concerns a possible accidental spillage, construction activities and routine
run-off. This potential impact requires further investigation as the River
Cadoxton has achieved a 'moderate’ Water Framework Directive (WFD)
score. Following further investigations, mitigation measures may be
required as part of the design.
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A construction environmental management plan should be put in place
during the construction of the multi-modal option which will minimise the
risk of pollution to watercourses during construction. Three ordinary
watercourses are crossed as part of both the multi-modal options
(however, these upgrades would utilise the existing infrastructure
present).

Sections of the multi-modal option (in the vicinity of the park and ride site)
are located in floodplain to the south of Dinas Powys in Flood Zones

C2/B. The floodplain is associated with the Cadoxton River. Potential

effects include for the loss of floodplain storage volume and impedime
of floodplain flow paths if significant works are to take place on the
existing transport links. Any new crossings of smaller watercourse
has the potential to impact flood risk, careful design of crossin
avoid impacts/ mitigate risks. It would be recommended tha
design of a new Park and Ride facility should avoid the fl
possible.

Residential Amenity

assessment from the above indicates that
may benefit from potential reductions in

the south of Dinas Powys will experience impacts due to the
tly anticipated to give

Economic

Journey Time Changes

The proposed service
Powys has the i duce overall journey times by reducing
waiting times an

by one to three minutes for each bus. There are a low
at present and thus it is not anticipated that journey time
a significant number of passengers. A minor beneficial

Journey Time Relia
Changes

osed service enhancements to bus and rail through Dinas has
ential to reduce overall journey time reliability by reducing waiting
times and reducing overcrowding (which leads to waiting for the next
rain/ bus). The provision of a section of bus lane between the Merrie
Harrier and Barons Court junctions has the potential to reduce bus
journey times by one to three minutes for each bus and make service
times more reliable for that short section. There are a low number of
buses at present and thus it is not anticipated that journey time would
improve for a significant number of passengers. A minor beneficial impact
is envisaged.

Transport Costs

Rising cost of transport is resulting in many households struggling to
afford to own and run a car. The provision of enhanced public transport
and walking and cycling has the potential to make travel more affordable
for some sections of society, most notable the young and the older
sections.

However, any car trips diverted to public transport as a result of service
enhancements and improved highway journey times/ reliability could be
offset by more prominent forecast increases in traffic growth as the same
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benefits are experienced by car users. It is therefore anticipated that
delivery of junction/ bus lane improvements would not reduce the
transport costs compared to the do-minimum option.

The opportunity for more affordable means of travel is therefore mitigated
and a slight beneficial impact has been applied.

Accidents Through the delivery of improved walking and cycling infrastructure, and
enhanced public transport services and interchange has the potential to
improve road safety through encouraging people to travel by more
sustainable means.

Wider Economic There is potential to improve access to employment and enable some
Impacts groups of society who take a fully active role within society, particularly
the younger groups who may not be able to afford to own a car or do not +
drive. The linkages to strategic employment locations such as Cardiff and
Barry would be improved through enhanced public transport services.

Land It is expected that land would need to be purchased in order to deliver
infrastructure improvements, the exact extent and potential costs of which
are unknown at this stage and would require further exploration. The
implementation of the walking and cycling connections and Park and Ride
facility is therefore currently considered to establish a minor adverse
impact on land requirements.

Capital Costs The delivery of a new multi-modal package of measures would require a
high capital investment from the public sector. The cost estimate for all
elements of the scheme combined is £10.911M (excluding rail costs).

Revenue Costs The highway would continue to require maintenance support from the
public sector and it is expected that bus services would also require
subsidy from the public sector.

Table 29 Impact Assessment: Bypass / Green Alignment (east of Dinas Powys interconnecting with the
A4055 at Cardiff Road and the Merrie Harrier Junction) and Multi-Modal Option

Bypass — Green Alignment (east of Dinas Powys interconnecting with the A4055 at Cardiff Road and the
Merrie Harrier Junction) and Multi-Modal Option

Impacts Scale

Social

Physical Activity It is expected that implementation of a new bypass and multi-modal
option would have a moderate beneficial impact on physical activity with
the potential to encourage sustainable travel in the study area.

Journey Quality The combination of options has the potential to establish a
comprehensive transport scheme with benefits to traveller care, views
and reduced stress all realised. In line with the WebTAG Unit A4.1.6
guidance (Journey Quality Impacts), a high beneficial score has been
retained as the number of users affected is anticipated to be more than
10,000.

Accidents A moderate beneficial score has been assigned to recognise the
improvements in highway safety that could be experienced following
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implementation of a new bypass (169 less accidents forecast within the
study area over a 60-year assessment period), together with
enhancements to sustainable transport infrastructure/ services.

Security

The implementation of highway and sustainable infrastructure to current
design standards could establish robust improvements in actual and
perceived safety and security throughout the transport network.

Access to Employment

The transport user benefits for a new bypass have been quantified (£M
PVB 2010 prices) at £23.43M for commuters and £24.07M for business
indicating robust benefits could be realised. Combined with

enhancements to sustainable transport opportunities (services
infrastructure) then a moderate beneficial impact for access
employment could be established.

Access to Services

Affordability

The potential for a new bypass to dive
transport as a result of likely improved jour

the car as the dominant
accessibility and experi

Severance

Values

significantly reduce traffic flows through Dinas Powys with
irement for mitigation to retain accessibility to properties/

ble modes of transport could also specifically reduce severance
proved crossing points and connectivity. The combination of
ould subsequently establish large beneficial impacts.

In line with TAG Unit A4.1.7, ‘Option and non-use values should be
assessed if the scheme being appraised includes measures that will
substantially change the availability of transport services within the study
area (e.g. the opening or closure of a rail service, or the introduction or
withdrawal of buses serving a particular rural area).’

This option includes for a range of specific measures to enhance public
transport. Moreover, the implementation of integral walking and cycling
infrastructure also affords some opportunity for alternate modes of travel
away from use of the private car. The option also includes for an
additional route option for highways. A score of moderate beneficial is
therefore considered reasonable given the range of additional
opportunities from the proposed option.

Cultural

Cultural Facilities

No impact identified. 0
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Welsh Language No impact identified. 0
Environmental

Noise Whilst a neutral impact was identified for the multi-modal option, the
moderate adverse impact applied to the bypass option has been carried
over to the combined option. Potential for improvements in noise pollution
were noted for central Dinas Powys with significant reductions in traffic
flow forecast however the establishment of a new road is likely to
establish a new noise source affecting a large number of dwellings to the
east of Dinas Powys and west of Penarth.

Air Quality The implementation of an enhanced sustainable transport network has
the potential to improve local air quality through Dinas Powys, especially
along the A4055 Cardiff Road as user trips are encouraged away for the
car. In addition, a new bypass could significantly reduce traffic flow
through Dinas Powys and help mitigate adverse air quality especially for
those situated adjacent to Cardiff Road. These benefits are somewhat
mitigated by the implementation of a new bypass establishing new air
quality impacts within proximity of the new route.

Greenhouse Gases The traffic modelling completed for a new bypass has assumed that
existing A4055 Cardiff Road vehicle trips will divert onto a new bypass as
opposed to the establishment of new vehicle trips being generated on the
highway network. On this assumption no increase in Greenhouse gas
emissions would be assumed against the do-minimum scenario, over and
above forecast traffic growth/ committed development trips included as
part of the traffic modelling assessment. In contrast, it is considered that
the implementation of a new highway bypass will have the potential to
encourage increased travel by private car as traffic conditions through
Dinas Powys are improved. The slight benefits realised as part of
sustainable transport improvements are therefore mitigated by proposals
to promote travel by car through delivery of a new bypass.

Landscape A range of factors have been assessed as part of the WebTAG analysis
for landscape, including pattern, tranquillity, cultural and landcover,
together with an overarching summary of character. It is subsequently
considered that a bypass will reduce tranquillity, farmland will be lost and
previously unlit landscape will be lit, field patterns and open spaces
disrupted, and long-distance views will be interrupted including an
adverse impact on the night time setting. Impacts can be mitigated
through landscape design along route, retention or planting of new
hedges and design of elevated road sympathetic to local landscape
character. Moreover, good landscape design is needed to mitigate
lighting impacts at night. Whilst additional adverse impacts have been
identified for the multi-modal option, an overall of moderate adverse has
been retained with the potential for effective design to mitigate impacts.

Townscape Implementation of a new bypass identified a neutral impact following
completion of a WebTAG assessment which considered elements such
as layout, density and mix, scale, appearance and land-use. In addition, a
neutral impact was also identified for the multi-modal option where only a 0
slight beneficial impact was identified for the cultural aspect of human
interaction with the option potentially establishing an increase of
individuals utilising an upgraded transport network.
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Historic Environment

Whilst a neutral impact was considered reasonable for the multi-modal
option, the slight adverse impact resulting from a new bypass has been
brought forward to the combined option. The WebTAG assessment
identified the potential to have a slight adverse impact on 'unknown' non-
designated heritage assets, as well as the potential to directly impact on
buried archaeological remains which could result in the permanent and
irreversible loss of assets.

Bio-Diversity

An impact assessment of biodiversity using WebTAG guidance was
completed for a bypass indicating a moderate adverse impact could be
realised, predominantly due to the potential loss and damage of ancient
woodland and Pop Hill SINC. In addition, a slight adverse impact was
also recognised for the multi-modal option given the impact the Park and
Ride proposal and walking and cycling measures could have on
biodiversity.

Water Environment

Both options were separately assessed and identified a slight adverse
impact as a result of their implementation. The same impact score has
subsequently been assigned for the combined option with impacts
recognised to existing floodplains and the potential impacts to the main
rivers and ordinary water courses as a result of accidental spillage,
construction activities and routine run-off. A construction environmental
management plan should be put in place during the construction of the
multi-modal option which will minimise the risk of pollution to
watercourses during construction.

Residential Amenity

The impact on residential amenity considers the cumulative impact of air
quality, noise and visual intrusion on residential properties. The combined
assessment from the above indicates that the properties in Dinas Powys
will largely benefit from reductions in traffic through the village. A large
number of properties to the east of Dinas Powys and west of Penarth will
however experience adverse impacts due to proximity of the bypass
alignment, anticipated to give a moderate adverse impact. There is
potential for these impacts to be mitigated as part of design development
of the bypass however there may also be impacts of visual intrusion
based on longer distance views. The multi-modal impact is considered
neutral.

Economic

Journey Time Changes

The bypass scheme user and provider benefits (in isolation) as a result of
improved journey time changes estimated to have a total discounted
value in 2010 prices and values appraised over 60 years, is £76M which
represents a significant beneficial improvement. There is also the
potential that additional benefits to multi-modal trips could also be
realised through enhanced infrastructure and service provision.

Journey Time Reliability
Changes

It is anticipated that the implementation of a bypass designed to current
DMRB standards could establish measurable improvements in journey
time reliability between Biglis roundabout and the Merrie Harrier junction.
Analysis completed suggests journey time improvements of up to 9
minutes for northbound trips and 11 minutes for southbound trips. There
is also the potential that additional benefits to multi-modal trips could also
be realised through enhanced infrastructure and service provision.
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Bypass — Green Alignment (east of Dinas Powys interconnecting with the A4055 at Cardiff Road and the

Merrie Harrier Junction) and Multi-Modal Option

Transport Costs

Analysis of bypass transport costs identified a neutral impact as the
benefits recognised are likely to be offset by the proposal encouraging
trips to be made by car as opposed to more sustainable, affordable
means. In contrast a slight beneficial impact has been applied as the +
provision of an enhanced multi-modal network has the potential to make
travel more affordable for some sections of society, most notably the
young and elderly.

Accidents

In terms of the economic assessment as a consequence of overall
reduced road traffic accidents resulting from a new bypass, the analysis
indicates a total cost saving of £3.66M against the do-minimum scenario
(with costs discounted to 2010 prices). These are for the 60-year
assessment period (2023 — 2082). Through the delivery of highway
improvements, improved walking and cycling infrastructure, and
enhanced public transport services and interchange also has the potential
to improve road safety through the removal of pinch points, improving the
standard of the carriageway, and encouraging people to travel by more
sustainable means.

Wider Economic
Impacts

It is anticipated that some additional wider economic impacts associated
with a new bypass could be realised. This may include induced
investment through additional strategic development arising as a result of
improved connectivity between the local urban centres of Barry and
Cardiff. However, the bypass option combined with the multi-modal +
options will predominantly focus on addressing a local connectivity issues
through an extant transport corridor and therefore significant benefits to
medium/ large commercial businesses are arguably less likely to be
significantly realised in areas beyond the study area.

Land

The adverse impacts identified for each of the two options in isolation
have been carried through to the combined option. The most significant
land impacts are retained for a new bypass with three residential
properties potentially affected by the proposal (no buildings are however
directly impacted). In addition, adverse impacts were identified for the
implementation of a new Park and Ride facility. The exact extent of land
requirements and potential costs are unknown at this stage and would
require further exploration.

Capital Costs

The delivery of a bypass would require a high capital investment from the
public sector. The cost estimate, in undiscounted 2017 market prices, is
£39.463M. The cost estimate for delivery of the multi-modal option
(excluding rail enhancements), is £10.911M. The delivery of a bypass
and multi-modal option would therefore require a high capital investment
from the public sector.

Revenue Costs

The highway would continue to require maintenance support from the
public sector and it is envisaged that the scheme would result in
additional pressure on increasingly stretched highway maintenance
budgets. Given the anticipated requirement for flood alleviation
measures, the ongoing costs of the option may be moderate. In addition,
the provision of new bus and rail services together with maintenance of
walking and cycling routes and a new Park and Ride is also likely to
require subsidy from the public sector.
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Table 30 Impact Assessment: Bypass / Blue Alignment (east and south of Dinas Powys, interconnecting
between the A4055 at Merrie Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout)

Bypass / Blue Alignment (east and south of Dinas Powys, interconnecting between the A4055 at Merrie

Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout)

Note: The impact assessment scoring is as identified for the Green alignment with the following amendments
to impact analysis and scoring confirmed as follows.

Impacts cale

Social

Physical Activity It is expected that a new bypass would have a slight beneficial impact on
physical activity with the integral provision of segregated walki

traffic movements on the A4055 existing transport corrido
Powys means that the benefit is anticipated to be minor.

Journey Quality The broadly qualitative assessment completed usi

alongside traveller care elements noted wit
Quality Impacts).

It is anticipated that the implementati
establish moderate beneficial improv
comparison to the do-minimum sc
traveller views and stress anticipa
traffic from the A4055 as ¢
driver stress may remain

In line with TAG Unit A:
been applied to i
estimated to be |

off-line bypass would
rney quality in
ific enhancements to

is assumed for this option. The traffic levels on the

as Powys will reduce slightly, but a new 60mph road
e rise to more fatalities due to speed. Overall no change from the
inimum is anticipated.

Accidents

beneficial score has been retained for the Blue, comparable to
the analysis completed for the Green alignment.

Security

Acce! A slight reduction in benefit has been recorded for the Blue alignment
compared to the Green, as the benefits to commuters and businesses are +

anticipated to be less than for the Green alignment.

Acces vices A slight reduction in benefit has been recorded for the Blue alignment
compared to the Green, as the benefits to other consumers are +
anticipated to be less than for the Green alignment

Affordability The potential to divert trips from the car to public transport as a result of
likely improved journey time and journey time reliability for buses is
mitigated by the potential for the option to retain the car as the dominant
mode of travel in the region.

Severance The benefits and adverse impacts to severance identified for the Green 0
alignment are anticipated to be less for the Blue alignment given there
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Bypass / Blue Alignment (east and south of Dinas Powys, interconnecting between the A4055 at Merrie

Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout)

would be less reduction in traffic on Cardiff Road. It is also considered
that the Blue alignment will increase traffic flow along the B4267 between
Sully Moors Road/ Hayes Road roundabout and the Biglis roundabout
adversely impacting on informal crossing locations, and subsequently
leading to increased localised severance. A neutral score has therefore
been assigned.

Option and Non-Use No change in comparison to the Green alignment score. .
Values
Cultural
Cultural Facilities The Blue alignment passes close to a riding school and would introduce a
traffic route to the west of Cosmeston Country Park. A potentially minor -
adverse impact is identified.
Welsh Language No impact is envisaged. 0

Environmental

Noise Road transport is the dominant mode of transport for journeys in the
study area (2011 Census) and thus contributes to noise pollution. This
review is not yet quantifiable in the absence of quantitative data, but a
moderate adverse impact is considered reasonable to assume whilst also
noting the impacts from short-term construction noise associated with the
new route.

The traffic assessment suggests that a relatively small proportion of traffic
would transfer from the existing A4055 Cardiff Road, thus not bringing
benefits to residents in Dinas Powys. Moreover, the option establishes a
new noise pollution source along the bypass alignment with the potential
to adversely impact dwellings situated to the east of Dinas Powys, west of
Penarth and north of Sully. In most cases mitigation measures should be
available to help alleviate any associated short and long-term noise
pollution but this would need to be considered against the potential to
establish adverse landscape impacts (e.g. implementation of noise
bunds).

The traffic noise impacts would however need to be modelled in
accordance with DMRB to quantify the noise impacts and consider the
detailed propagation path for the alignment. This would allow for a
detailed comparison of all bypass alignments against the do-minimum
scenario and quantify the number of properties that would be adversely
affected as well as the number of properties that would benefit from a
new bypass proposal.

Air Quality An increase in adverse impacts to moderate has been applied to the Blue
alignment (in comparison with the Green alignment). Traffic reductions
and air quality benefits would be less through Dinas Powys and there is
the potential for dwellings/ businesses situated along the B4267 to be
affected as there may be increases traffic flow between the Sully Moors
Road/ Hayes Road roundabout and the Biglis roundabout would be
assumed.

Greenhouse Gases The traffic analysis has assumed that a small proportion existing A4055
Cardiff Road vehicle trips will divert onto a new bypass as opposed to the
establishment of new vehicle trips on the highway network. On this
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Bypass / Blue Alignment (east and south of Dinas Powys, interconnecting between the A4055 at Merrie

Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout)

assumption no increase in Greenhouse gas emissions would be assumed
over and above forecast traffic growth/ committed development trips
included as part of the traffic modelling assessment. There may also be
additional trips encouraged through the provision of the new route. Thus,
while the impact is not yet quantifiable, a slight adverse impact is
considered reasonable.

Landscape The impact on landscape is assessed as the same as the Green
alignment.

Townscape The impact on landscape is assessed as the same as the Green 0
alignment.

Historic Environment The bypass alignment has the potential to have a slight adverse impact

on 'unknown' non-designated heritage assets, as well as the potential to
directly impact on buried archaeological remains which could result in the
permanent and irreversible loss of assets.

A neutral impact has been determined on the settings of the Listed
Buildings and Scheduled Monument and on the Conservation Area in
Dinas Powys.

Bio-Diversity This route option crosses Cog Moors SSSI and SINC, an area of ancient
woodland, and will lead to the loss of trees covered by a tree preservation
order. Priority habitats are present along this route option including
woodland, watercourses and hedgerows and there is potential for
protected and priority species to be affected by the scheme. The bypass
alignment is likely to have a major adverse impact on biodiversity due to
the loss of and damage to protected and notable habitats and species
including those within Cog Moors SSSI. A specific mitigation strategy will
need to be agreed with Natural Resources Wales for Cog Moors SSSI
and protected species. Consultation at an early stage is recommended.
The implementation of standard site practices and adherence with
guidelines will ensure that adverse effects on habitat and species in the
wider landscape are not adversely affected by the scheme.

Water Environment The potential impacts to the 'main rivers' and ordinary water courses
concerns a possible accidental spillage, construction activities and routine
run-off. This potential impact requires further investigation as the River
Cadoxton has achieved a 'moderate’ WFD score. Following further
investigations, mitigation measures may be required as part of the
design. A construction environmental management plan should be put in
place during the construction of the alignment which will minimise the risk
of pollution to watercourses during construction.

Approximately nine ordinary watercourses are crossed as part of the Blue
alignment. The alignment crosses the floodplain to the south of Dinas
Powys and east of Barry in Flood Zone C2/B. The floodplain is associated
with the Cadoxton River. NRW flood maps show that flood risk is high to
moderate in the areas where the Blue Alignment interacts with the
floodplain. Potential effects include for the loss of floodplain storage
volume and impediment of floodplain flow paths. To mitigate, there may
be a need to provide compensation storage, culverts through
embankments to maintain continuity of flow conveyance. Any new
crossings of smaller watercourses also has the potential to impact flood
risk, careful design of crossings should avoid impacts/ mitigate risks.
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Bypass / Blue Alignment (east and south of Dinas Powys, interconnecting between the A4055 at Merrie

Harrier and the B4267 Sully Moors Road/ Hayes Road roundabout)

Residential Amenity The impact on residential amenity considers the cumulative impact of air
quality, noise and visual intrusion on residential properties. The combined
assessment from the above indicates that there will be limited benefits for
properties in Dinas Powys from reductions in traffic through the village. A
large number of properties to the east of Dinas Powys, west of Penarth
will however experience adverse impacts due to proximity of the
alignment, as well as residents living to the north and west of Sully. There
is potential for these impacts to be mitigated as part of design
development of the bypass however there may also be impacts of visual
intrusion based on longer distance views.

Economic

Journey Time Changes = Journey time benefits on the Blue alignment are potentially marginal for
the majority of existing traffic on the A4055 Cardiff Road. They would be
benefits for the traffic travelling to and from the Sully Moors roundabout.
A minor benefit has been recorded for the Blue alignment.

Journey Time Reliability = As with journey time changes, a slight improvement in reliability of
Changes journey times is anticipated compared to the do-minimum, for vehicles +
from the Sully Moors roundabout area.

Transport Costs Transport costs for road users are anticipated to reduce for some users
compared to the do-minimum (those to and from the Sully Moors
roundabout) reflecting the journey time savings. Overall it is anticipated

that delivery of a new road link and associated junction improvements L
would have a negligible impact on transport costs compared to the do-
minimum option
Accidents A neutral impact is assumed for this option. The traffic levels on the
A4055 through Dinas Powys will reduce slightly, but a new 60mph road 0

may give rise to more fatalities due to speed. Overall no change from the
do-minimum is anticipated.

Wider Economic In comparison to the Green alignment, a moderate benefit to the wider
Impacts economic impacts has been assumed given the potential for enhanced
strategic interconnectivity with commercial/ industrial zones situated to
the south east of Barry, including Atlantic Trading Estate for example.
This may include induced investment through additional strategic
development arising as a result of improved connectivity between the
local urban centres of Barry and Cardiff.

Land and Property No change in comparison to the Green alignment score.

Capital Costs The delivery of a bypass would require a high capital investment from the
public sector. The cost estimate, in undiscounted 2017 market prices, is
£52.323M.

Revenue Costs No change in comparison to the Green alignment score.
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3.4 Value for Money Assessment
3.4.1 Background

This section sets out the impact on public accounts and the results of the Analysis of Monetarised Costs and
Benefits (AMCB) based on the Green alignment bypass option, using costs calculated by Arcadis and the
benefits derived from the outputs of the traffic modelling completed. Full discussion of the methodology and
results is included in Appendix F.

3.4.2 Public Accounts

The effects of the options on public finances are shown in Table 31, taking into account the impact on the
broad transport budget after allowing for changes in revenues. It also includes changes in the broader
indirect tax revenues which accrue to the government. The net impact on the transport budget is estimated
at £31m.

The indirect tax revenue values show a decrease in revenue to the wider public finances and, in accordance
with WebTAG guidance, are included in the calculation of the Present Value of Benefits (PVB). The sign of
the value in the Public Accounts (PA) table is reversed in the AMCB table because the PA table presents
costs to the public accounts as positive values. The AMCB tables combine the results from the TEE tables
and the PA tables supplemented by information on accidents and environmental effects.

Table 31 Public Accounts (PVC £000's 2010 prices discounted to 2010)

Bypass — Green
Scheme Costs Alignment

Investment Costs 27.37

Operator Costs

Revenue
Indirect Tax Revenue 3.44
Net Impact 30.81

3.4.3 Analysis of Monetarised Costs and Benefits

The AMCB table combines the results from the TEE table and the PA table and supplements it with the
information on accidents. A summary of the results for the scheme appraisal is set out in Table 32.

Table 32 AMCB summary table (prices in £m, discounted to 2010)

Bypass — Green

A Accidents 3.66
B Economic efficiency: Commuting 23.43
C Economic efficiency: Other 28.08
D Economic efficiency: Business 24.07
E Wider Public Finances (ITR) -2.19

65



Dinas Powys Transport Network
WelTAG Stage Two: Outline Business Case

Scheme costs Bypass — Green

Alignment
F PVB (A+B+C+D+E) 78.03
G PVC 27.37
H Net Present Value (F-G) 50.66
1 Benefit Cost Ratio (F/G) 29

3.4.4 Summary of Economic Appraisal

The Green alignment produces a total PVB of £78m and a cost of £27m. This results in a Net Present Value
of £50m and a Benefit Cost Ratio of 2.9. This suggests that the scheme would represent high value for
money.

These results do not reflect the longer journey times that would be experienced on the existing road in the
do-minimum as a result of higher traffic levels, and in this respect underestimate the benefits from the
scheme. However, they also do not reflect possible additional delays to existing users at the junctions at
either end of the new bypass which would reduce the benefits of the bypass. Any increase in the cost of the
scheme would further reduce the benefit cost ratio and the value for money for the scheme.

An analysis of the projected traffic flows through Dinas Powys suggests that the road will come under
increasing pressure from increased traffic in the future. A full business case would need to further consider
the impact on the Merrie Harrier and Barons Court junctions.

3.4.5 Sensitivity Test

By varying the assumptions regarding speed on the new bypass a range of results can be obtained to inform
the likely economic performance of the scheme. Table 33 provides the range of BCRs from the testing of
varying average speeds on the bypass and hence time savings. Unless otherwise stated the results are from
the runs using the TEMPro growth factors.

Table 33 Sensitivity Test Benefit Cost Ratios

Journey Time on bypass PVB weekdays BCR
only (£m)
Same speed as on existing road -156 0.0
55mph + 1mins 82.13 3.0
50mph + 1mins (core scenario) 78.03 29
50mph + 2mins 64.10 2.3
40mph + 1mins 66.20 2.4
40mph + 2 mins 52.11 1.9
50mph + 1 mins (SEWTM growth) 86.91 3.2
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4 Financial Case

The financial case ‘presents information on whether an option is affordable in the first place and long-term
financial viability. It covers both capital and annual revenue requirements over the life cycle of the project
and the implications of these for the balance sheet, income and expenditure accounts of public sector
organisations’.

4.1 Option Costs

This section sets out the estimated implementation costs for each of the options, including the further
development and assessment work required in later WelTAG stages to take the option forward. At this stage,
the lifetime costs of the options have therefore not been estimated. The implementation costs encompass
the start of Stage Three WelTAG up to and including delivery of the scheme. Costs beyond the scheme
delivery would relate to ongoing maintenance and monitoring with the maintenance costs dependent on each
option.

4.1.1 Bypass Alignments
Assumptions

The costing of the bypass options has been developed with the following assumptions:

e The following items have been taken from the average cost of 3 live projects (based on construction cost
value), currently within the realm of Arcadis:

- Preliminaries at 25%.

- Detailed Design at 4.5%.
- Supervision at 2%.

- Contractors Fee at 9%.

- Without NRSWA C2 preliminary enquiries to identify the stats involved we have assumed Statutory
Undertakers diversion costs of £1.5m. This is based on our experience of other similar schemes,
however, C2 preliminary enquiries at a later stage will be required to confirm the budget.

- Based on other projects, Employers Agent fess have been assumed at £1.5m, with an estimated
Employers Risk of £2.5m.

- An allowance of £2m has been placed against the Merrie Harrier Junction Improvements.

- Land costs have been calculated for both alignments based on similar projects within the area and
prorated against the length.

e Arisk item of 14% has been used to build up the cost for both alignment options.

¢ An Optimism Bias (OB) of 30% which is averaged between the Stage One and Stage Two from
recommendations in WebTAG Unit 1.2 has also been used, OB is used in order for additional costs that
may come about as further investigative and survey works are carried out. It is considered that the 30% is
still valid due to the unknowns within the projects such as ground data, additional junctions and possible
improvements required to existing junctions.

Bill of Quantities ltems

Table 34 describes the assumptions used in the bill of quantities for the scheme cost estimates.

Table 34 Bill of Quantities ltems

Preliminaries Using live project rates, a percentage of the estimated construction cost of has been
used to establish the amount for preliminaries.

67



Dinas Powys Transport Network
WelTAG Stage Two: Outline Business Case

Bill ltem

Site Clearance

Description

The site clearance has been determined by the extent of the project with boundaries
taken to the extent of earthworks. A hedge has been assumed within each parcel of
land that the option intersects with, this has been estimated at 30m in length multiplied
by the number of parcels. Further site clearance items have been allowed for and are
indicated as items as quantities are unable to be estimated at this stage. For these
items, values have been taken from a live project.

Fencing

To determine fencing requirements, it has been assumed that the entire length of both
sides of the road will require fencing to separate land. Fencing has been assumed to be
a Timber Post and Four Rail Fence in accordance with Highways Construction Detail
(HCD) HCD/13. Steel gates for Accommodation Works have been allowed for where
existing parcels of land have been segregated, this has been determined from analysis
of the OS data available. Gates would be in accordance with HCD/H19. Where the
bypass passes a number of houses and element of 4m high Acoustic Fencing has been
allowed for (based on length).

Road Restraint Systems

Safety barrier has been allowed for within the cost makeup on both sides of the new
carriageway in order to protect cyclists from live running traffic and also protect traffic
from embankment areas. It is considered that through further design and the completion
of a RRRAP Assessment the length of Road Restraint can be reduced.

Drainage

Carriageway drainage has been assumed as a concrete channel placed in the verge
areas, which will drain to gullies then into a carrier drain below. Cut-off drainage via
concrete channels has also been allowed for at back of cycleway in cuttings. Formal
drainage outfall points cannot be determined at this stage however, six outfalls have
been allowed for with drainage pipes/headwalls etc in the cost estimate.

Earthworks

Earthworks have been determined using the provided data from the Vale of Glamorgan
which has been input into Civils 3D. From this, using 1 in 3 embankments the cut and fill
has been determined.

Pavement

The depth of pavement allows for poor ground conditions and therefore can be taken as
a possible opportunity once ground conditions are established by undertaking a ground
investigation. Taking this into account the greatest depth of sub-base has been allowed
within the construction make up of 450mm with a geotextile membrane. Other elements
of the pavement make up are as below:

e Surface Course —40mm thick
e Binder Course —60m thick

e Base Course —200mm thick
e Sub-Base —450mm thick

e Geotextile membrane

Footway/ Cycleway

The footway/ cycleway has been positioned on the same side of the village of Dinas
Powys on both bypass options, to allow for direct access from the village. The shared
footway/cycleway has been designed at 3.5m wide and allows for no segregation of
pedestrians and cyclists. The vertical and horizontal alignment will follow that of the
bypass option, however where junctions need to be negotiated, there will be localised
amendments to the alignment. This would be identified during the next stage of the
project where junctions have been designed and greater knowledge of the surrounding
area is understood. The makeup of the footway/cycleway is assumed to be:

e Surface Course — 40mm thick

e Binder Course — 60mm thick
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e Sub-base — 100mm thick

Signage and Road
markings

An estimate has been allowed for the cost of signs and road markings as £100k for both
options, which has been based on similar projects. Carriageway centre line and edge of
carriageway ribbed lines have been determined based on the length of road considered.

Lighting and Electricity

Lighting has been considered at roundabouts and new junctions only, due to the rural
nature of the route.

Lighting of Footway/
Cycleway

LTN 2/04 states ‘Pedestrians and cyclists dislike using unlit facilities after dark for
personal security reasons, particularly when they are located away from well used
routes. On facilities alongside existing carriageways, street lighting may be adequate,
but old or sub-standard street lighting may need to be replaced to improve conditions to
encourage greater use. New lighting may need to be considered on new facilities away
from the carriageway. If lighting cannot be provided or is deemed undesirable, a lit on-
road alternative should be signed where available. Issues of light pollution should be
considered, particularly in rural areas. Adequate lighting and sightlines, and the
absence of any hiding places close to the route can help to provide a sense of security
for pedestrians and cyclists. This is particularly important for isolated facilities’.

Taking this statement into account and in accordance with Sustrans Guidance 5m high
columns have been chosen for the length of the cycleway at 35m centre and included
within the cost makeup for each option. It is recommended that due to the close
proximity to the bypass alignment that a risk assessment be carried out during the next
stage to ensure that the lighting doesn’t confuse traffic using the bypass.

Ducting Communication ducting has been allowed for the entire length of new road, with road
crossings included where required.
Structures The only structures being utilised on both alignments are Non-Motorised User (NMU)

bridges which will be designed to allow pedestrians to pass over the bypass to continue
on a Public Right of Way. In order to determine the cost of the structures, the square
area costs have been calculated from a live project of a similar type bridge that will be
required. This square area cost has then been multiplied by the estimated square area
for each bridge. Structures have an assumed headroom clearance of 5.3m above
exiting ground level with an estimate of 0.7m on top to allow for the structure
construction depth.

Accommodation Works
and Statutory undertakers

A percentage cost for Accommodation Works has been determined from the average of
three live projects, due to the current stage of the project we are unable to determine
the extent of Statutory Undertakers works required and any accommodation works due
to unknown land owner and extents of land owned by others. Therefore, an amount of
£1.5m has been allowed for Statutory Undertakers Works with a 3% value of the
construction cost allowed for Accommodation Works.

Landscaping and
Environmental Works

A percentage cost for Landscaping and Environmental Works has been determined
from the average of 3 live projects, due to the current stage of the project it is difficult to
calculate actual costs, therefore it was considered that a percentage allowance of
1.84% would be the best way to inform the cost.

Summary

Green and Pink Alignments

Both options considered allow for the bypassing of Dinas Powys and allow for a compliant DMRB single
60mph carriageway from the Merrie Harrier Junction to Cardiff Road, however both alignments also have
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their risks. It is expected that there is further archaeology within the area that is not currently identified on the
constraints plan and also the ground conditions are currently unknown.

Both options impact on similar environmental constraints, similar PRoW and have very similar costs.
However, the Pink alignment does allow for less waste to be disposed of off-site and includes a roundabout
to connect onto Murch Road. No large structures are associated with either route however there are three
NMU Bridges and two large box culverts associated with each route to allow the continuance of the PRoWs.

The current estimated total cost difference is in the region of £600k, this is mainly due to the amount of
material to be disposed of offsite. It is anticipated that once a contract is let for further design and
construction the amount of material being disposed of off site can be reduced for both options. It should be
noted that the cost estimates at this stage have been built up using comparable rates and with assumptions
due to the early stage of development. We have followed guidance within the Transport analysis guidance:
WebTAG, in the application of risk and Optimism Bias.

It is recommended that further survey work and design and cost development in liaison with stakeholders
and Statutory Environmental Bodies is required.

Blue Alignment

There are departures from standards at Cog Moors that need to be confirmed at the next stage when further
design work has been carried out. The Blue alignment impacts on environmental constraints, PRoW and
Barry Docks. There is a large structure over Cadoxton River and there are two NMU Bridges and three large
box culverts associated with the route to allow the continuance of the PRoWs.

It should be noted that the cost estimate at this stage has been built up using comparable rates and with
assumptions due to the early stage of development. We have followed guidance within the Transport
analysis guidance: WebTAG, in the application of risk and Optimism Bias. It is subsequently recommended
that further survey work and design and cost development in liaison with stakeholders and Statutory
Environmental Bodies is required.

Option Summary
Table 35 summarises the key features and costs of each of the highway alignments.

In addition to providing costs for the green, pink and blue alignments, a cost has also been estimated for
taking the blue alignment further west to connect through the industrial area and docks to Ffordd y Mileniwm.
This scheme is estimated as an additional £20M, due to the length of additional route and the potential need
to form a new bridge crossing of the Cadoxton River.

Table 35 Bypass Option Summary including Cost Estimates

Bypass

Blue Alignment

Bypass Bypass (including on-line

Bypass

Green Alignment Pink Alignment Blue Alignment enhancements
west of Sully

Moors Road)

Length of New
Bypass

3,565 metres 3,617 metres 5,046 metres 5,046 metres

Length of new
Carriageway through n/a n/a n/a 518 metres
the docks site

Length of existing
carriageway upgrade n/a n/a n/a 1,806 metres
(Hayes Road)
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Bypass

Blue Alignment

Eipese Eipese Eipese (including on-line

Green Alignment Pink Alignment Blue Alignment enhancements

west of Sully

Moors Road)

Cut and Fill Balance = Disposal of 53,300m?® Disposal of 21,600m? Import 206,029m? Import 142,612m?3

Public Right of Way 2 Bridges / 3 2 Bridges / 3 2 Bridges / 3 2 Bridges / 3

Impacts Culverts Culverts Culverts Culverts

No of Structures 0 0 0 1

Archaeology 1 1 1 1

Affected

Houses Affected 0 0 0 0

Ancient Woodland 1 Area 1 Area 1 Area 1 Area

TPO 0 0 0 0

Construction Cost £17,180M £16,830M £24,190M £36,196M

Total Gost including £39,463M £38,878M £52,323M £72,393M
Stage Three

4.1.2 Multi-Modal Option

Table 36 outlines the estimated costs associated with the multi-modal option.

Table 36 Multi-Modal Option Summary including Cost Estimates

Bus Park and Ride

Costs have been calculated using the Spons directory to determine an
overall rate, which advises on an average of £123.20 per m2 with
preliminaries of around 25%.

It should be noted that these are provisional values and more detailed
analysis would need to be undertaken, including detailed
topographical surveys to confirm with greater accuracy the number of
spaces that could be provided.

£2,300,000

Bus service connections £150,000 per bus, three buses required for
20 minutes service.

£450,000

Bus Enhancements

Gold

Silver

Approximately cost per bus stop - £13,050.00
Approximately cost per bus stop - £12,550.00
Bronze Approximately cost per bus stop - £10,050.00

Dinas Powys Bus Stop Enhancements - one gold bus stop (£13,050),
two silver bus stops (£25,100) and six bronze bus stops (£60,300).

£98,450

Merrie Harrier Junction (2015 estimated costs).

£1,120.000
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Walking and Cycling Barry to Dinas Powys Cycle Route (Biglis Roundabout to Dinas £3,500,000
Powys) - 2015 estimated cost.

Dinas Powys to Penarth (2017 estimated cost). £442.640

Merrie Harrier to Barons Court cycle scheme — standalone cost £3,000,000
estimate project (could potentially be delivered as part of the bus
enhancements which may identify cost savings).

Rail Enhancements Costs are subject to third party project development and have not -
therefore been estimated as part of this WelTAG Stage Two
assessment.

Total £10,911,090

4.2 Funding and Accounting Implications
4.2.1 Bypass Alignments

There are no certainties with respect to funding sources for the bypass options at present. There is no
committed funding identified for scheme delivery and currently a proposal for a Dinas Powys bypass is not
named in Welsh Government’s National Transport Finance Plan 2017 Update for expenditure over the next
two financial years (up to 2020).

It is assumed that if funding were available, the scheme would be delivered by Vale of Glamorgan Council
with funding support from Welsh Government and potentially from the Cardiff Capital Regional City Deal. If
any public-sector borrowing is undertaken for the project, it is assumed that this would be paid back over
time by the local authority. There may be potential for some private contributions from local and strategic
developments via Section 106 agreements however recent contributions are set aside for sustainable travel
and this would need to be explored.

For the Blue alignment, this may facilitate additional development and regeneration and provide some
funding for a new link; at present however, the extent to which this is the case cannot be assessed as there
are no committed development proposals in the LDP.

On-going revenue costs of maintaining the scheme are assumed to be met by Vale of Glamorgan Council
through highways maintenance budgets. The costs of the scheme and ongoing costs are assumed to be
captured on the Council’s budget accounting procedures, although the source of grant funding would also fall
on the grant body (e.g. Welsh Government).

4.2.2 Multi-Modal Option

It is assumed that funding for bus service and infrastructure enhancements would be required from local
authority funding and Cardiff Capital Regional City Deal/ Welsh Government funding where applicable. There
is also be opportunity for private contributions from developers through Section 106 agreements, with a sum
of approximately £1M having been agreed for recent developments for sustainable travel improvements in
Dinas Powys. Ongoing revenue costs would typically fall on the bus provider and subsidisation from the local
authority.

In addition, funding for new walking and cycling routes and enhancements together with a new Park and
Ride facility is likely to come from a combination of local authority capital budgets and Welsh Government
grants. Ongoing revenue costs following implementation of any new bus services to support the Park and
Ride facility would typically be met by the bus provider and subsidisation from the local authority.

The multi-modal option has outlined the potential benefits of rail service and infrastructure enhancements
assuming implementation of measures outlined by the new Wales and Borders rail franchisee, KeolisAmey
(as of October 2018). It is subsequently assumed that funding for rail enhancements is likely to be required
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as part of the Metro development, using funding via Cardiff Capital Regional City Deal/ Transport for Wales/
Welsh Government together with contributions from the Train Operating Company (KeolisAmey from
October 2018) through the Wales and Borders franchise agreement, as well as other private contributions

from developers through Section 106 agreements. Ongoing revenue costs (as well as any income from car

parking revenue, for example) would typically fall on the Train Operating Company.

4.3 Financial Case Assessment

The financial case is summarised in Table 37, giving an evaluation of each element for each of the options.

Table 37 Financial Case Assessment

Do-
minimum

Bypass

Green
Alignment

Bypass

Pink
Alignment

Lifetime Costs of the Project

The delivery of new capital
schemes and the continued
support for regional and local
bus services, requires capital
and revenue funding from the
public sector.

High initial capital costs to
deliver a new bypass.

Revenue implications are likely
to exist throughout the lifetime of
the project in terms of
maintaining the asset, with the
potential to adversely impact on
the increasingly stretched local
authority revenue budgets.

High initial capital costs to
deliver a new bypass.

Revenue implications are likely
to exist throughout the lifetime of
the project in terms of
maintaining the asset, with the
potential to adversely impact on
the increasingly stretched local
authority revenue budgets.

Source of

Funding

Local transport
fund (capital —to
local authorities
from the Welsh

Government)

Local transport
fund (capital)

Welsh
Government
(capital)

Local authority
funding (capital
and revenue)

Road safety
grant (capital)

Local transport
fund (capital)

Welsh
Government
(capital and
revenue)

Local authority
funding (capital
and revenue)

Road safety
grant (capital)

Accounting Implications

Capital

Revenue

Capital

Revenue

Capital

Revenue

Welsh Government

Local Authority

Welsh Government

Welsh Government

Local Authority

Local authority

Welsh Government

Local Authority

Local authority
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Multi-Modal
Option

Bypass

Green
Alignment

+

Multi-Modal
Option

Lifetime Costs of the Project

Low to high initial capital costs
to implement enhanced rail
facilities and interchange. It is
anticipated that high costs
associated with delivering
enhanced rail services would be
accommodated by wider
regional investment in local
routes and therefore not specific
to Dinas Powys. Revenue
implications are likely to exist
throughout the lifetime of the
project with any increases in
services.

Capital costs to deliver bus
infrastructure enhancements
would be at the commencement
of the project. Capital costs to
purchase additional buses would
be at the commencement of the
project, but there would be
continued revenue support to
maintain the vehicles and
purchase replacement vehicles
over time. Revenue implications
are likely to exist throughout the
lifetime of the project.

Low to moderate capital costs to
deliver walking and cycling
enhancements would be at the
commencement of the project.
Revenue implications are likely
to exist throughout the lifetime of
the project in terms of
maintaining the asset however
these are anticipated to be
relatively low and not
significantly impact on the
increasingly stretched local
authority revenue budgets.

See specific option descriptions.

Source of

Funding

Local transport
fund (capital)

Welsh
Government
(capital and
revenue)

Network Rail

Train Operating
Company

Local authority
funding (capital
and revenue)

Road safety
grant (capital)

Local Bus
Operators

S.106 Planning
contributions

Local transport
fund (capital)

Welsh
Government
(capital and
revenue)

Network Rail

Accounting Implications

Capital

Revenue

Capital

Local authorities via the
local transport fund
from Welsh
Government, and
allocation of S.106
receipts

Local authorities via the
Regional Transport
Services Grant and Bus
Services Support Grant
from Welsh
Government

Welsh Government

Welsh Government

Local Authority
(bypass)

Local authorities via the
local transport fund
from Welsh
Government and
allocation of S.106
monies
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Lifetime Costs of the Project

High initial capital costs to
deliver a new bypass.

Revenue implications are likely

Bypass to exist throughout the lifetime of
Blue the project in terms of
Alignment maintaining the asset, with the

potential to adversely impact on
the increasingly stretched local
authority revenue budgets.

Source of

Funding

Train Operating
Company

Local authority
funding (capital
and revenue)

Road safety
grant (capital)

Local Bus
Operators

S.106 planning
contributions

Local transport
fund (capital)

Welsh
Government
(capital and
revenue)

Local authority
funding (capital
and revenue)

Road safety
grant (capital)

Developer
funding

Accounting Implications

Revenue

Capital

Revenue

Local authority
(bypass)

Local authorities via the
Regional Transport
Services Grant and Bus
Services Support Grant
from Welsh
Government

Welsh Government

Welsh Government
Local Authority

Developer funding

Local authority
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5 Commercial Case
5.1 Overview

The commercial case covers ‘whether it is going to prove possible to procure the scheme and then to
continue with it in the future’. The case considers the level and type of involvement from the private sector,
as well as potential effects on the on-going viability of the option/ scheme.

5.2 Procurement Strategy
5.2.1 Full Business Case

A WelTAG Stage Three study would need to be commissioned to progress development of the full business
case for the preferred option. The study would need to undertake the relevant environmental and
topographical surveys, together with a ground investigation assessment to support detailed design
development. With specific regard to the highway options, the business case would need to be refined with
further transport modelling to test the final scheme and junction arrangements and provide an update to the
cost benefit analysis. A wider economic impact assessment should also be undertaken.

With regard to rail service and infrastructure enhancements, this would require technical feasibility work and
economic forecasting as part of the Network Rail GRIP process, and to be in alignment with the rail franchise
process by Welsh Government and Transport for Wales.

At this stage it is anticipated that the Vale of Glamorgan would procure the WelTAG Stage Three study via
competitive tender or framework, however the proposed procurement strategy is subject to confirmation.

5.2.2 Implementation

The process of implementation and post-implementation would also need to be captured through formal
completion of WelTAG stages four and five respectively. The principle aims of Stage Four and Five is to
subsequently record what happens so that lessons can be learnt. They may lead to alterations to the current
scheme and will form valuable evidence for use in future WelTAG appraisals. The procurement strategy of
these two stages would be subject to confirmation.

5.3 Bypass Scheme Implementation
5.3.1 Procurement Options

A consultant, contractor or a combination of both would be required to take the project forward through the
statutory process, detailed design, construction and post-implementation. The different procurement options
available for this stage are as outlined below:

e Early Contractor Involvement (ECI) — Under ECI, the Contractor is appointed under a two-stage
Engineering and Construction Contract before the final scheme design has been fully developed and
priced. This procurement method has its advantages where the construction of the project is complex.

e Design and Build (D&B) — Under a Design and Build Contract, the Employer employs a consultant under
a Professional Services Contract who takes the project through the design and statutory process. A
Contractor with Consultant is then procured to carry out the detailed design and construction of the works.
This procurement method is more suited to the simpler projects where an ECI contractor would not have
much to bring the early stages of the design process.

e Employers Design (ED) — With an Employers Design Contract the Employer employs a consultant under
a Professional Services Contract who takes the project through the design, statutory process and into the
detailed design process. Once the detailed design is complete a contractor is procured to complete the
construction and maintenance works.

5.3.2 Contract Type

The type of contract is dependent upon which procurement option is chosen. With regard to the above
procurement options it would be recommended that one of the options from the NEC is used, ideally a
Target Cost option for the construction stage which provides the client and chosen consultant/ contractor
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with a fair allocation of risk and also allows for a fair pain/ gain result. Due to the nature of the project, it
would not be advised to use a bill of quantities option as this has the potential to place the client at risk due
to the many unknown quantities.

5.3.3 Procurement Process

The procurement process should comply with the corresponding UK Public Contract Regulations 2015 and
the Welsh Government Key Stage Approval process. Given the estimated contract value, an OJEU Prior
Information Notice (PIN) would need to be published, giving potential bidders notification of the proposed
contract. The PIN will detail the scope of works along with the cost estimate of the scheme. The procurement
strategy adopted would follow the OJEU Restricted process as set out in Figure 2. This would mean that
potential bidders for the work would need to complete and submit a Pre-Qualification Questionnaire (PQQ).

Figure 2 OJEU Process®
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OJEU unacceptable tenders. All original bidders (that were not excluded) must be invited to participate.
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Bidders who successfully complete the PQQ process would then be invited to tender for the works in
accordance with the procurement method, whether an ECI or Employers Design contract. Subject to the
outcome of the statutory procedures and the performance of the Contractor, the contract also provides a
procedure for the Contractor to undertake the detailed design and construction of the works.

5.3.4 Suppliers

Within the OJEU Notice, the Employer can stipulate where the consultant/ contractor should operate. In
addition to this the Employer can insert additional clauses into the contract which stipulates that the
employed contractor/ consultant should use make use of local resources/ materials/ suppliers where

8 Source: http://www.hacw.nhs.uk/our-services/procurement/ojeu-tenders/
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possible. A percentage of overall costs may also be inserted into the contract which ensures the employed
contractor/ consultant complies with the relevant clauses and uses all local resources/ materials/ suppliers.

5.3.5 Contract Length

Within the Contract Notice, the duration of the chosen contract is estimated, it is estimated by providing a
given an estimated start and end date. In addition, the contract would be structured around key stages,
relating to Welsh Government’s Transport Division’s linear Key Stage Approval process which is used to
obtain approval for projects through all stages of design, construction and aftercare. Therefore, it is likely
within each key stage within the project, week numbers will be identified which in turn show the overall
duration. Depending on the procurement method chosen, the following Key Stages apply:

e Key Stage 3 (KS3) — Preliminary design and preparation of Environmental Statement and draft Orders;
* Key Stage 4 (KS4) — Public Inquiry (if required);

e Key Stage 5 (KS5) — Procure Contractor (this key stage is only used where an Employers Design or
Design and Build Contract is utilised, and does not apply to ECI Contracts); and

* Key Stage 6 (KS6) — Detailed Design, Construction and Maintenance (ECI and D&B Stages only, for
Employers Design KS6 relates to Construction and Maintenance as Detailed Design is completed during
KS4).

5.3.6 Allocation of Risk

The allocation of risk would need to be covered in a project risk register following risk workshops conducted
throughout the project design stage and further in the construction stage. Allocation of risk would also be
specified in the chosen contracts, utilising contract conditions and any additional clauses required by the
Employer.

5.3.7 Payment Mechanisms

The chosen contract will stipulate what the payment mechanisms/ arrangements are for each stage.
However, the employer may make amendments to these payment process to suit their requirements, any
amendments will be detailed in the relevant contract documents. If a Target Cost contract is utilised a pain/
gain mechanism would need to be developed identifying the necessary, share. Therefore, any over-spend or
under-spend is shared between the Employer and Consultant/ Contractor in accordance with these share
ranges.

5.4 Whole Life Cost Assessment

There would be on-going revenue support required for each of the options, although these are expected to
be greatest for the public transport options (but the extent of each is currently unknown). It is however also
anticipated that the delivery of a new bypass would have the potential to adversely impact on existing
maintenance budgets which are already under considerable pressure.
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6 Management Case
6.1 Overview

The Management Case considers the delivery arrangements for the project and how the project is going to
be managed through its lifetime. The Management Case shows the project is achievable and identifies the
different arrangements put in place to deliver the project.

6.2 Bypass Highway Options
6.2.1 Project Plan

How a bypass is delivered would be delivered would be determined at the next stage, however the two
options available are to Procure an ECI Contractor or to Procure via a Design and Build Contract.

ECI - design and build contract using the NEC Professional Services and Engineering Construction target
cost Contracts. These types of contract have been successfully used on a number of schemes including the
A40 Penblewin to Slebech Park, A477 St Clears to Red Roses and A465 Heads of the Valley Dualling,
Sections 2 and 3.

As mentioned above, which ever procurement method is chosen, the project will need to align with the Welsh
Government Approvals Process. The KSA process provides a staged financial approval system to manage
the process of projects from inception, through to construction and initial maintenance and complies with the
principles of PRINCE2 project management:

e Milestones
e Approvals
6.2.2 Legal Requirements

The Highway scheme would be required to conform to all legal requirements and will be delivered under the
Highways Act 1980. Land required for the Scheme will be acquired via the Acquisition of Land Act 1981 via a
Compulsory Purchase Order.

Design and construction of the project will be undertaken with due consideration of the following key items:
e Construction (Design and Management) Regulations 2015;

e Equality Act 2010;

e Active Travel (Wales) Act 2013;

e The Wellbeing and Future Generations (Wales) Act 2015;

e Wales Act 2017 and Welsh Language Standards (Welsh Ministers, County and County Borough
Councils, and National Park Authorities) Regulations 2015; and

e The project should also conform to all EU and UK Environmental Legislation.
6.2.3 Governance
Organisational Structure

Depending on the type of procurement method used for further design and construction, the anticipated core
parties involved in the delivery of the project would be:

e The Employer — representing the Vale of Glamorgan.

e The Employer’s Agent — acting as the Vale of Glamorgan'’s representative, providing financial, project
management, contract and technical advice throughout the project.

Design and Build Contract

Contractor — commissioned to undertake detailed design, construction and aftercare of the project.
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Designers — commissioned to carry out the preliminary environmental and engineering design for the
preferred route, as well as undertake all activities necessary for the publication of orders, and procure the
Contractor

ECI Contract (ECI)

ECI Contractor — commissioned to develop the outline design, prepare the necessary statutory orders and
EIA documentation, publish draft Orders, progress the project through the statutory process, including Public
Inquiry if required and, if successful, then to undertake the detailed design, construction and aftercare of the
project.

ECI Contractor’'s Designers — employed by the ECI Contractor to carry out the preliminary environmental and
engineering design for the preferred route, as well as undertake all activities necessary for the publication of
orders, and to complete detailed design.

Employers Design
Contractor — commissioned to undertake construction and aftercare of the project.

Designers — commissioned to carry out the preliminary environmental and engineering design for the
preferred route, as well as undertake all activities necessary for the publication of orders, Detailed Design
and procure the Contractor

6.2.4 Project Reporting

The project would be managed following the principles of the PRINCEZ2 project management process
combined with a compatible web-based project management system. The key stages of the project will form
the Stage Boundaries within PRINCE2 and will require Project Board approval.

The project would be led by Vale of Glamorgan Council as the Employer. The Employer will also include
other individuals and departments within the local authority identified by the Project Engineer and Project
Director for the delivery of the project.

Interaction with the Employer, unless otherwise agreed, will be made through the Project Director or the
Project Engineer as identified within the contract documents (once the procurement route has been
determined).

Progress meetings should be held at monthly intervals with the Designer/ Contractor/ Employers Agent and
Employer.

Quarterly Financial Review meetings should also be utilised to discuss financial matters and to ensure the
project stays on track within budget and to agreed timescales.

6.2.5 Communication and Stakeholder Management

To ensure the management of stakeholders and communication on the project is managed correctly, a
Communications Plan should be drafted which identifies how all communications between project team
members and external parties will be managed. All parties adhering to the communications plan should
ensure that the needs of the Employer are met, and the project is delivered successfully.

6.2.6 Monitoring and Evaluation

Some of the Monitoring that would be required to be undertaken during the life of the project are outlined
below:

e Environmental aftercare;

e Annual Environmental Performance and Monitoring Report (AEPMR);

e Health and Safety File; and

e Safety audits following completion of design and then construction works.

WelTAG 2017 includes the requirement for a detailed monitoring and evaluation plan to be drawn up in
Stage Three. This plan would describe what evidence would be used in the project’s evaluation report and
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how it will be collected. Evidence is required on the actual inputs used when implementing the scheme and
during its on-going operation, what was actually delivered, the impacts experienced, to what extent the
intervention met its objectives and how they were achieved.

6.2.7 Risk Management

Risk will be managed on the project in accordance with the procedures set out in the latest version of the
Value for Money Manual — Risk Analysis and Management.

A risk workshop should be conducted early in the next stage of the project (WelTAG Stage Three). A Risk
Register should then be developed and reviewed and updated (where required) as a minimum every three
months throughout the projects life.

6.3 Multi-Modal Option

It is anticipated that the delivery of bus enhancements, walking and cycling improvements and a new Park
and Ride facility would be managed by the Vale of Glamorgan Council utilising Welsh Government grant
funding where available. Subject to confirmation it would be assumed that Welsh Government/ Transport for
Wales would be responsible for the delivery of rail enhancements, with implementation of service and
infrastructure enhancements the responsibility of Network Rail and the newly appointed Wales and Borders
rail franchisee, KeolisAmey (as from October 2018). The management and delivery of the scheme would
likely follow the key stages Network Rail GRIP process encompassing scheme initiation and feasibility,
option selection, design development, construction and project close out. The development of rail
enhancements would subsequently be anticipated to be progressed in close consultation with integral
stakeholders as well as through public consultation.

6.4 Review Group

A Strategic Group has been set up to guide the WelTAG process and have met previously to discuss the
project. The membership of the group has been confirmed by the Vale of Glamorgan Council.
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7 Conclusions and Recommendations
7.1 Introduction

The WelTAG Stage Two report has developed and appraised options to address the study objectives and
thereby counter the problems identified and contribute to the goals of the Well-being of Future Generations
(Wales) Act 2015, together with Welsh Government strategies and outcomes.

This represents an outline business case, for which a quantitative assessment of the value for money of the
scheme, and appraisal of the social, environmental, cultural and economic impacts has been undertaken.

7.2 Options Overview

The work undertaken to inform this study has identified that the current transport corridor is very congested,
with traffic saturating the existing A4055 and consequently impacting on the key junctions. Moreover, this is
anticipated to be exacerbated in the future, do-minimum scenario, with traffic growth. In addition, the public

transport services suffer from overcrowding and poor quality facilities and the walking and cycling network is
limited.

The range of options considered in this report include bypass alignments, a package of multi-modal
measures, and a combination of a bypass and multi-modal measures. The appraisal indicates that a bypass
may offer value for money, although it is likely to have significant environmental and amenity impacts and
require substantial public funding. Of the bypass options, the Green alignment offers the highest potential
benefits, with the Blue alignment not likely to establish a high level of displacement of traffic from the corridor
through Dinas Powys.

The benefits of multi-modal measures are harder to quantify at this stage but would offer more travel options
and potential for sustainable travel. Overall, the highest performing option appears to be the combination of
the Green bypass alignment and multi-modal measures.

7.3 Traffic Capacity Constraints at Key Junctions

It should be highlighted that the options have been considered in the context of achieving benefits of
reducing traffic and encouraging sustainable travel within Dinas Powys. As a separate but interlinked
exercise, traffic modelling analysis has been undertaken of the key junctions and their interaction (Murch
Road, Merrie Harrier and Barons Court using LinSig and Vissim) to understand how the corridor will function
in future and the impact of the various options. The modelling work is set out in detail in Appendix C.

This analysis has confirmed that the junctions are at or above capacity at present and this will worsen in the
do-minimum.

With regards to the Barons Court junction, in the future year the junction is over saturated with significant
queuing. Minor changes to cycle times have been included in modelling to minimise capacity issues.
Possible improvements would involve enabling three lanes of traffic travelling straight ahead from Barry
Road to the Cogan Spur in the northbound direction. However, the space is limited and given that this may
require widening of the bridge, it is questionable whether this is a feasible or desirable option.

The Merrie Harrier junction presents a pinch point, with only one lane northbound on Barry Road through the
junction. As a result, modelling indicates there would be queuing back from the junction with Penlan Road,
and with a bypass, this would queue back through the roundabout junction. Provision of two lanes would
require land take and property demolition on the north side of the road, affecting the Merrie Harrier public
house.

With a bypass, the proposed roundabout junction with Redlands Road is anticipated to function within
capacity, subject to queue back, and the Murch Road junction would experience less delay due to reduced
traffic on the existing A4055.

Creation of a bus lane between the Merrie Harrier and Barons Court junctions is feasible in terms of
capacity, although requires significant costs to benefit a relatively small number of buses.
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In summary, the bypass option and the multi-modal offer benefits to the Dinas Powys transport network but
the key junctions will continue to pose a constraint and negate the benefits of journey time savings through
Dinas Powys. There are potential options for mitigation, but they require significant additional costs.

7.4 Report Status and Next Steps

This report is a draft with no status at present. The initial findings were considered by the Review Group on
2" October 2018.

At the end of Stage Two, the guidance sets out that the report should:

e Determine whether there are any transport options that can address the issues identified, contributes
positively to the well-being goals and objectives, and can be delivered within technical and financial
constraints.

e Select a preferred option to be taken forward to WelTAG Stage Three.

e Agree the methods to be used to provide additional evidence where required for Stage Three.
e Identify any legislative requirements that need to be met during Stage Three.

e Document the decisions of the Stage Two Review Group, and the basis for these decisions.

The initial recommendations were that prior to proceeding with a Stage Three study, in order to make best
and prudent use of public resources, and be in line with the intention of WelTAG to provide information to
decision makers in a stepped manner, there is a need to:

e Engage with Network Rail to understand the feasibility and costs of constructing the bypass and
roundabout junction over the railway tunnel. This represents a significant risk to cost and deliverability,
and requires feasibility work; and

e Commission strategic traffic modelling using the SEWTM. This would seek to understand the benefits of a
Dinas Powys bypass and multi-modal improvements in the sub-regional context. It would need to take
account of other proposals such as the Eastern Bay Link which may impact on the corridor through Dinas
Powys, as well as the wider network constraints. This would enable a fuller understanding of the business
case for the options.

As a result of discussion at the Review Group, the following was agreed at the Review Group:

e The study has been completed in accordance with the assigned brief and extension to the study area to
consider possible local benefits as a result of the options assessed.

e There was general consensus that there is a need to consider the wider strategic impacts of the
proposals including how extant capacity issues at the Merrie Harrier and Barons Court junctions affect the
benefits realised as part of the Stage Two study completed.

e The importance of strategic modelling using SEWTM was identified as a key driver in the assessment of
any potential wider benefits beyond the Dinas Powys study area. The impact of other strategic proposals
(e.g. M4 J34-A48 scheme proposals) was also raised and how these could impact on the Dinas Powys
options. There is also a risk that local improvements to the highway network via a new bypass and/ or
online highway improvements could exacerbate extant issues at the Barons Court junction with limited/
restricted opportunity to effectively mitigate.

e Once a public consultation programme was agreed, events should be considered outside of the Dinas
Powys community to include locations in Barry and Penarth. Strategic assessment should be completed
however prior to engaging with the public.

e There was strong support to consult with Network Rail at the earliest opportunity to assess the risk
associated with the Vale of Glamorgan line tunnel situated to the south of the Merrie Harrier junction.
There was concern that this could be a ‘show stopper’ and therefore represents a significant risk to the
scheme.

e |t was recommended that the Blue route needs additional analysis to recognise the potential wider
strategic benefits, this would require further consideration by the Council.
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e |t was recognised that commuters/ other users want safer routes to encourage cycling. Other sustainable
improvements to transport hubs will also help to encourage sustainable travel by walking and cycling.
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Glossary of Terms and Acronyms

AEPMR
AMCB
ANPR
AQMA
BCR
CCTV
CDM
COBALT
DfT
DMRB
D&B
ECI
ED
EU
FCA
HCD
HGV
KPH
KS
LDP
LinSig
LTN
LTP
MCC
MPH
NMU
NO2
NPV
NRSWA
NTEM
OB
OJEU
(O]
PA
PIN
PQQ

Annual Environmental Performance and Monitoring Report
Analysis of Monetarised Costs and Benefits
Automatic Number Plate Recognition

Air Quality Management Area

Benefit Cost Ratio

Closed-Circuit Television

Construction (Design and Management) Regulations
COst and Benefit to Accidents — Light Touch
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Dinas Powys Transport Network
WelTAG Stage Two: Operational Modelling

1

1.1
1.1.1

1.2
1.2.1

1.2.2

Background

Introduction

Arcadis has been commissioned by the Vale of Glamorgan Council to develop and appraise potential
options for improving the strategic transport network around Dinas Powys. The purpose of this
transport technical note is to present the traffic operational assessment of the scheme proposals on
the key junctions within the study area. This forms part of the WelTAG Stage Two assessment
encompassing the proposed bypass (Green alignment) and multi-modal options against the do-
minimum scenario.

Study Area

The operational model covers a corridor of circa 3.3km and includes the following key junctions as
shown in Figure 1:

e Junction 1: A4055 Murch Road Junction (Signal controlled)
e Junction 2: A4055 Merrie Harrier Junction (Signal controlled)
e Junction 3: A4055 Barons Court Junction (Signal controlled)

A LinSig model for each signalised junction has been developed as well as a Vissim model covering
the area highlighted in red in Figure 1.

Figure 1 Study Area

g

J3: A4055 Barons CourtVJunction °

Q
@ [ )2: A4055 Merrie Harrier Junction

v J1: A4055 Murch Road Junction |

o)

1.3
1.3.1

Proposed Options
Two options have been tested as part of this assessment:
e The ‘Green alignment’ bypass option; and

e A multi-modal option.
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2 Existing Situation
2.1 Background

2.1.1 The following chapter describes the performance of the base model year for 2017 in terms of
junction and journey time performance.

2.2 Corridor DMRB Assessment

2.2.1 The A4055 corridor aligns through Dinas Powys and is classified as an A-Road-Primary Road
Network. The area surrounding the A4055 consists of B-Road-Rural and Classified Unnumbered
roads.

2.2.2 A cross-section analysis was undertaken on the A4055 corridor which is made of five sections
entitled Sections 1, 6, 9, 10 and 12. The purpose of the cross-section analysis is to determine the
carriageway standard requirements and check that the existing standard is appropriate against
Design Manual for Road and Bridges (DMRB) standards. This assessment considered the two-way
annual average daily traffic (AADT) for the opening year 2023 and design year 2036.

2.2.3 The AADT was calculated based on an assignment model for the opening year (2023) and design
year (2036). Table 1 summarises the AADT for each section shown in Figure 2.

Table 1 AADT Summary

AADT Flow

Existing Required

A4055 Corridor Base 2017 DM 2023 DM 2036 DM 2051 Carriageway Carriageway

Standard Standard
Section 9
Section 6
Section 1
Section 10
Section 12

Table 2 Flow-based Carriageway Requirements (DMRB Volume 5, Section 2, Part 3 TD 46/97 chapter - 2.4,
Pg No. 2/1)

Carriageway Opening Year AADT (vehicles)
Standard Minimum Maximum
S2 Up to 13,000
WS2 6,000 21,000
D2AP 11,000 39,000
D3AP 23,000 54,000
D2Mm Up to 41,000
D3M 25,000 67,000
D4M 52,000 90,000

2.2.4 The cross-section analysis shown in Table 1 confirmed that all sections are currently S2 carriageway
standard, except Section 1 which is D2AP.

2.2.5 The analysis has shown that the AADT on all S2 sections are above the 13,000 vehicles limit in 2017
as well as for future years hence these sections would align with a WS2 category as a minimum, or a
possibly a dual two lane D2AP.

2.2.6 Section 1 is the only section where the AADT values are below the stated threshold in 2017.
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Figure 2 Map of Assigned Sections
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2.3
2.3.1

Junction Assessment

A LinSig and Vissim model of the study area has been prepared to assess the scheme at a junction
and corridor level. Both models have been validated and calibrated against site observations. The
following section summarises the results of the base 2017 model in terms of degree of saturation,
delay and queues.

Junction 1: A4055 Cardiff Road/ Murch Road Junction

The A4055 Cardiff Road/ Murch Road Junction is over saturated during the PM peak period with a
DOS above 90% on Millborook Road Southbound, the A4055 Cardiff Road Southbound and Murch
Road. The PRC results of the optimised base model performed in a similar way as the base model
for the AM and PM peak period.

It can be concluded that the MOVA system performs at a satisfactory level. Overall the junction
performs under capacity during the AM peak period with a PRC value of 6%, however the PM peak
period perform over capacity with a value of -7.9%.

Table 3 AM Base Model — A4055 Cardiff Road/ Murch Road Junction

23.2

233

AM Base Model 2017

AM Base Model 2017 - Optimised

Av. Delay Per Mean Max Av. Delay Per  Mean Max

Lane Description

Deg Sat (%)

PCU (s/pcu)

Queue (pcu)

Deg Sat (%)

PCU (s/pcu)

Queue (pcu)

1.1 A4055 Cardiff Road NB Left + Straight 76.0% 39.1 171 76.0% 38.6 16.2
1.2 A4055 Cardiff Road NB Right 11.0% 58.7 1.1 11.0% 58.2 1
3/2+3/1  [Millbrook Road SB Left + Straight | 54.4 : 54.4% 76 3 54.4 :54.4% 75.6 2.8
5/1+5/2  |A4055 Cardiff Road SB Straight + Right | 82.5 : 82.5% 51.8 25.4 82.5:82.5% 51.3 24
71 Murch Road NB All Mvts 84.9% 84.8 14.5 84.9% 84.4 14

PRC Over All Lanes (%): 6.0 6.0
Total Delay Over All Lanes (pcuHr): 23.99 23.80
Cycle Time: 136 136

Table 4 PM Base Model — A4055 Cardiff Road/ Murch Road Junction
PM Base Model 2017

PM Base Model 2017 - Optimised
oy | Av. Delay Per = Mean Max
Deg Sat (%) PCU (s/pcu)  Queue (pcu)

Mean Max
Queue (pcu)

Av. Delay Per

Lane Description PCU (s/pcu)

Deg Sat (%)

1.1 A4055 Cardiff Road NB Left + Straight 71.1% 33.3 15.9 71.8% 33.4 15.1
1.2 A4055 Cardiff Road NB Right 17.5% 57.7 1.7 17.5% 57.5 1.7
3/2+3/1  |Millbrook Road SB Left + Straight | 97.1:97.1% 161.5 12.3 94.0 : 94.0% 136.9 11

5/1+5/2 | A4055 Cardiff Road SB Straight + Right | 94.0 : 94.0% 70.3 35.8 94.8: 94.8% 71.5 34.6
71 Murch Road NB All Mvts 93.1% 131.3 13.1 93.1% 130.9 13.4

PRC Over All Lanes (%): -7.9 5.4

Total Delay Over All Lanes(pcuHr): 36.90 35.71

Cycle Time: 132 132

Junction 2: Merrie Harrier

2.3.4 The Merrie Harrier junction is congested in the A4055 northbound direction as well as on Redland
Road and the B4267 Penlan Road with a DOS above 90% during the AM and PM peak periods. The
PRC results of the optimised base model perform in a similar way than the base model for the AM
and PM peak period.

2.3.5 ltis concluded that the MOVA system performs at a satisfactory level. Overall the PRC values show

that the junction is congested in both peak period with a respective PRC value of -9.1% and -3.7%.
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Table 5 AM Base LinSig Model — Merrie Harrier Junction

AM Base Model 2017 AM Base Model 2017 - Optimsed
Jtem Lane Description Mvt Deg Sat (%) Av. Delay Per PCU Mean Max Queue Deg Sat (%) Av. Delay Per PCU Mean Max Queue
(s/pcu) (pcu) (s/pcu) (pcu)
11 A4055 Barry Road SB Left 56.3% 16.9 13.3 56.3% 16.9 13.6
12 A4055 Barry Road SB Left 86.3% 101.2 5.2 80.9% 781 4.5
71 Redlands Road Letf and Right 90.8% 80.9 20.5 89.9% 69.6 16.7
72 Redlands Road Left 90.9% 80.9 20.7 89.6% 68.7 16.6
9/1+9/2  |A4055 Barry Road NB Right + Right 94.4 : 94.4% 66.1 26.3 95.1:95.1% 71.4 28.8
3.1 B4267 Penlan Rd Ahead + Left 96.6% 138.9 12.6 96.6% 141.9 13
32 B4267 Penlan Rd Ahead 16.5% 38.3 1.8 16.5% 39.5 2.1
5/1+5/2 |Barry Rd NB internal Right 98.2:98.2% 54.1 94.3 98.2:98.2% 46 62.7
6/1+6/2 |Barry Rd SB internal Left and Straight 54.8 : 54.8% 7.6 19.4 54.4 : 54.4% 7.6 20.5
6.3 Barry Rd SB internal Straight 6.9% 7.3 0.5 6.8% 6.6 0.5
PRC Over All Lanes (%): 9.1 9.1
Total Delay Over All Lanes (pcuHr): 73.48 67.61
Cycle Time 107 107

Table 6 PM Base LinSig Model — Merrie Harrier Junction

PM Base Model 2017 PM Base Model 2017 - Optimised
Av. Delay Per PCU Mean Max Queue Av. Delay Per PCU Mean Max Queue

Item Lane Description Mvt Deg Sat (%) (spou) (pov) Deg Sat (%) (&pey) (pov)
1.1 A4055 Barry Road SB Left 78.8% 33.4 28 76.0% 30.9 25.5
1/2+41/3  |A4055 Barry Road SB Ahead + Ahead 63.5% 53.7 35 66.9% 52.4 38
14 Redlands Road Right 90.8% 113.4 18.3 92.6% 104.9 16.2
2/2+2/1  |Redlands Road Ahead + Left 90.9% 113.5 18.6 92.7% 105 16.4
2/3+2/4 |A4055 Barry Road NB Right + Right 93.4 : 93.4% 74.8 28.8 92.4 : 92.4% 69.8 27.9
3/2+3/1  |B4267 Penlan Rd Ahead + Left 92.1% 87.1 20.4 92.1% 87 20.1
33 B4267 Penlan Rd Ahead 20.4% 35.6 3.3 20.9% 37 3.7
34 Barry Rd NB internal Right 88.7 : 88.7% 22.9 55.6 87.6 : 87.6% 19.2 50
41 Barry Rd SB interal Left 62.7 : 62.7% 71 33.8 69.5 : 69.5% 15.4 31
4/2+4/3 |Barry Rd SB internal Ahead + Right 15.0% 5 2.9 19.6% 6.5 33
PRC Over All Lanes (%): 3.7 -3.1
Total Delay Over All Lanes(pcuHr): 63.18 61.58
Cycle Time 131 131

Junction 3: Barons. Court

2.3.6 The Barons Court junction is congested during the AM and PM peak periods with a practical reserve
capacity (PRC) of -9.5% and -6.0% respectively during the AM and PM peak period. The highest
Degree of Saturation (DoS) for the AM peak period is on the A4160 Windsor Road and A4055 Barry
Road with 98% and 94%.

2.3.7 Along queue was observed on the A4055 Barry Road in the northbound direction due to a large
number of vehicles travelling towards Cardiff during the AM peak period. It was also observed that
Windsor Road gets called twice in a single cycle during the AM peak period via stage 3 and 5.

2.3.8 The Barons Court junction is running under MOVA control with a cycle time of 165 seconds. The
signal Green time and cycle time used in the model have been observed on site. The results of the
PM peak period show that Penarth Road is congested with a DOS of 95%. Windsor Road gets called
once every cycle and the observed cycle time is 145 seconds.

2.3.9 The base 2017 model was optimised, and the results were compared with the observed based
model to determine if the junction could be optimised further. The results show that the PRC has
increased from -9.5% to -4.7% for the AM peak period and -6.0% to +0.3% for the PM peak period.

2.3.10 The analysis demonstrates that the signal timings used on site are not optimum and that the MOVA
system could be optimised further. This discrepancy could be due to heavy vehicles on the A4055
and Windsor Road which impact the vehicle discharged rate on the MOVA loop. The observed cycle
time for the AM and PM peak period are very long with respectively 165 seconds and 145 seconds.
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Table 7 AM Base LinSig Model — Barons Court Junction

AM Base Model 2017

AM Base Model 2017 - Optimised

e pesrpion oegsarpy ADIBIFST MewwMor pugsopy A DS Mean ey

1.1 A4055 Cogan Spur SB Left 39.5% 2.8 5.3 39.5% 2.8 5.3
1/2+1/3 | A4055 Cogan Spur SB Ahead + Ahead | 86.4:86.4% [85.6 (85.6:85.6) 18 78.5:78.5% [72.3 (72.3:72.2) 16.3
1.4 A4055 Cogan Spur SB Right 47.0% 95 3.5 47.0% 95 3.5
2/2+2/1  |A4160 Windsor Rd Ahead + Left 87.5:87.5% [42.0 (46.3:33.0) 17.1 82.1:82.1% [35.5(39.6:26.8) 17
2/3+2/4 |A4160 Windsor Rd Right + Right 98.5:98.5% [79.0 (79.0:79.0) 29.5 94.2 :94.2% [54.1 (54.1:54.1) 26.6
3/2+3/1  |A4055 Barry Rd NB Ahead + Left 94.5 : 94.5% (10:;':;3.2) 23.4 86.2 : 86.2% [59.2 (79.7:29.3) 19.5
33 A4055 Barry Rd NB Ahead 91.8% 106.3 21.6 81.9% 80.9 18.8
3.4 A4055 Barry Rd NB Right 35.8% 90.6 2.6 35.8% 90.6 2.6
41 Penarth Rd Left 9.4% 2 0.8 9.4% 2 0.8
4/2+4/3  |Penarth Rd Ahead + Right | 62.4:62.4% [71.8 (71.8:71.9) 8.8 84.0:85.7% |96.4 (96.3:96.5) 11.1

PRC Over All Lanes (%): 9.5 4.7

Total Delay Over All Lanes(pcuHr): 73.62 60.75

Cycle Time: 165 165

Table 8 PM Base LinSig Model — Barons Court Junction

PM Base Model 2017

PM Base Model 2017 - Optimised

o Av. Delay Per Mean Max Av. Delay Per Mean Max
[0y [0y
Lane Description Deg Sat (%) PCU (s/pcu)  Queue (pcu) Deg Sat (%) PCU (s/pcu) Queue (pcu)
1_1 A4055 Cogan Spur SB Left 48.1% 3.4 71 48.1% 3.4 71
1/2+1/3  |A4055 Cogan Spur SB Ahead + Ahead | 80.4:80.4% [59.3 (59.3:59.3) 17.9 82.1:82.1% |61.8(61.8:61.8) 18.2
1.4 A4055 Cogan Spur SB Right 43.6% 81 3.2 43.6% 81 3.2
2/2+2/1  |A4160 Windsor Rd Ahead + Left 77.3:77.3% |54.3 (63.5:39.4) 14.8 81.3:81.3% [59.8 (69.2:44.6) 15.4
2/3+2/4 |A4160 Windsor Rd Right + Right 78.9 :78.9% [60.3 (60.3:60.3) 11.7 82.0: 82.0% [64.8 (64.8:64.8) 12.4
3/2+3/1 |A4055 Barry Rd NB Ahead + Left 74.0: 74.0% [43.1 (56.0:16.2) 15.5 75.7 : 75.7% |44.4 (57.8:16.5) 15.7
3.3 A4055 Barry Rd NB Ahead 66.7% 55.9 14.7 68.4% 57.5 14.9
3.4  |A4055 Barry Rd NB Right 75.2% 104.1 6.5 75.2% 104.1 6.5
4 1 Penarth Rd Left 10.2% 2.2 0.9 10.2% 2.2 0.9
4/2+4/3 |Penarth Rd Ahead + Right 95.4 :95.4% [99.0 (99.8:98.0) 20.2 89.7 : 89.7% |77.6 (78.4:76.7) 16.7
PRC Over All Lanes (%): 6.0 03
Total Delay Over All Lanes(pcuHr): 63.64 60.38
Cycle Time: 145 145
2.4 Network Assessment
241 The journey time measurements consist of two routes as shown in Figure 3, one northbound and

another southbound which travel along the A4055 from the south of the Murch Road junction to the
north of Barons Court junction.

2.4.2 The journey time of the base model confirmed that the nature of the model is tidal with a
predominant journey time value in the northbound direction during the morning peak reversing to the
southbound direction during the afternoon peak.

2.4.3 The journey time between light vehicles (cars and vans) and heavy vehicles (HGVs) is consistent

with a maximum difference of 16 seconds in the southbound direction. The base model is
representative of the observed congestion in terms of DOS and journey time.
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Table 9 Journey Time Base Model 2017 — All Vehicles

Route Nb Direction =AM Base 2017 (s) PM Base 2017 (s)
1 NB 902 330 Lights
2 SB 331 628
1 NB 914 338 :
Heavies
2 SB 347 638
Figure 3 Route Map

Key:

Route 1-—MNB

m——— Route 2 - SB
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3 Do-Minimum Assessment 2036

3.1 Background

3.1.1  The following chapter describes the performance of the do-minimum model for year 2036 in terms

of junction delay, DOS, queue and journey times.
3.2 Junction Assessment
Junction 1: A4055 Cardiff Road/ Murch Road Junction

3.2.1  The 2036 do-minimum scenario used the same cycle time and green time as in the base model
which was observed on site. The 2036 do-minimum results show that the AM and PM peak period
are more congested than the 2017 model with a respective decrease of PRC of 17% and 64%.

3.2.2 Murch Road, the A4055 northbound and southbound perform above 96% capacity during the AM

peak period. Millbrook Road, Murch Road and the A4055 southbound perform above 109%
capacity during the PM peak period. The A4055 Cardiff Road/ Murch Road junction is saturated
and exceeds the maximum recommended DOS requirement.

Table 10 AM Do-Minimum 2036 Model — A4055 Cardiff Road/ Murch Road Junction

AM Base Model 2017 AM 2036 DM
Item Lane Description Mvt Deg Sat (%) Al‘,"cﬂe(':/‘:c':‘)" Q":z:: '("")1’; ) DegSat (s Al‘,"cﬂe(':/‘:c';‘)" Q':‘::: '(::(: |
11 A4055 Cardiff Road NB Left + Straight 76.0% 39.1 17.1 96.0% 78.4 26.7
1.2 A4055 Cardiff Road NB Right 11.0% 58.7 1.1 21.6% 60.6 2.1
3/2+3/1  |Millbrook Road SB Left + Straight | 54.4 : 54.4% 76 3 63.6 : 63.6% 79.9 3.7
5/1+5/2 |A4055 Cardiff Road SB Straight + Right | 82.5 : 82.5% 51.8 25.4 97.7 : 97.7% 95.4 36.2
71 Murch Road NB All Mvts 84.9% 84.8 14.5 99.9% 142.8 27.2
PRC Over All Lanes (%): 6.0 -11.0
Total Delay Over All Lanes(pcuHr): 23.99 50.04
Cycle Time: 136 136

Table 11 PM Do-Minimum 2036 Model — A4055 Cardiff Road/ Murch Road Junction

PM Base Model 2017
- Av. Delay Per Mean Max
Deg Sat(® pey (wpeu)  Queue (peu)

PM 2036 DM
Av. Delay Per
PCU (s/pcu)

Mean Max

Item Lane Description Mvt )

Deg Sat (%)

1.1 A4055 Cardiff Road NB Left + Straight 711% 33.3 15.9 76.6% 34.9 18.8
1.2 A4055 Cardiff Road NB Right 17.5% 57.7 1.7 31.2% 63.4 3.6
3/2+3/1  |Millbrook Road SB Left + Straight | 97.1 :97.1% 161.5 12.3 133.9 : 133.9% 676.7 59.8
5/1+5/2 |A4055 Cardiff Road SB Straight + Right | 94.0 : 94.0% 70.3 35.8 109.8 : 109.8% 268.5 96
71 Murch Road NB All Mvts 93.1% 131.3 13.1 154.7% 902 84.2

PRC Over All Lanes (%): -7.9 -71.9

Total Delay Over All Lanes(pcuHr): 36.90 201.88

Cycle Time: 132 132

Junction 2: Merrie Harrier Junction

The 2036 do-minimum scenario has been optimised using the same cycle time as in the base
model which was observed on site. The 2036 do-minimum results show that the AM and PM peak
period are more congested than the 2017 base model with a respective decrease of PRC of 10.8%
and 12.8%. All approaches perform above 90% of capacity in both peak periods. The A4055
northbound, Redlands Road and the B4267 experience the highest degree of saturation with
values above 100%.

The Merrie Harrier junction is saturated and exceeds the maximum recommended DOS
requirement. Internal reservoirs show a large queue in the northbound direction which would
require the installation of a yellow box to avoid vehicles blocking other traffic streams.
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Table 12 AM Do-Minimum 2036 Model — Merrie Harrier Junction

AM Base Model 2017 AM 2036 DM
fom Lane Description Myt Deg Sat (%) Av. Delay Per PCU Mean Max Queue Deg Sat (%) Av. Delay Per PCU Mean Max Queue
(s/pcu) (pcu) (S/pcu) (pcu)
11 A4055 Barry Road SB Left 56.3% 16.9 13.3 70.9% 20.3 19.4
12 A4055 Barry Road SB Left 86.3% 101.2 52 92.8% 134.1 6.6
71 Redlands Road Letf and Right 90.8% 80.9 20.5 107.6% 261.9 46.4
72 Redlands Road Left 90.9% 80.9 20.7 107.5% 261 46.4
9/1+9/2  |A4055 Barry Road NB Right + Right 94.4 : 94.4% 66.1 26.3 108.2 : 108.2% 250 77
3.1 B4267 Penlan Rd Ahead + Left 96.6% 138.9 12.6 108.8% 312.8 26.3
32 B4267 Penlan Rd Ahead 16.5% 38.3 1.8 22.9% 42 3
5/1+5/2 |Barry Rd NB internal Right 98.2:98.2% 54.1 94.3 107.0 : 106.9% 200.2 382.3
6/1+6/2 |Barry Rd SB internal Left and Straight 54.8 : 54.8% 7.6 19.4 67.1:65.1% 111 30.7
6_3 Barry Rd SB internal Straight 6.9% 7.3 0.5 9.3% 8.5 11
PRC Over All Lanes (%): -9.1 -20.9
Total Delay Over All Lanes (pcuHr): 73.48 250.93
Cycle Time 107 107

Table 13 PM Do-Minimum 2036 Model — Merrie Harrier Junction

PM Base Model 2017 PM 2036 DM
Av. Delay Per PCU Mean Max Queue Av. Delay Per PCU Mean Max Queue

Item Lane Description Mvt Deg Sat (%) e ) Deg Sat (%) e )
11 A4055 Barry Road SB Left 78.8% 334 28 95.5% 62.3 42.8
1/2+1/3  |A4055 Barry Road SB Ahead + Ahead 63.5% 53.7 3.5 81.6% 79.2 6.1
14 Redlands Road Right 90.8% 113.4 18.3 103.2% 204.6 25.1
2/2+2/1  |Redlands Road Ahead + Left 90.9% 1135 18.6 103.4% 205.5 25.7
2/3+2/4 |A4055 Barry Road NB Right + Right 93.4:93.4% 74.8 28.8 104.8 : 104.8% 185.5 57.5
3/2+3/1 |B4267 Penlan Rd Ahead + Left 92.1% 87.1 20.4 104.1% 190.8 36.5
&L & B4267 Penlan Rd Ahead 20.4% 35.6 3:3 27.6% 38 4.9
3.4 Barry Rd NB internal Right 88.7 : 88.7% 22.9 55.6 91.5:91.2% 23.7 51.9
41 Barry Rd SB internal Left 62.7 : 62.7% 71 33.8 76.1 : 75.0% 12 43.7
4/2+4/3 |Barry Rd SB internal Ahead + Right 15.0% 5 2.9 20.4% 6.2 4.6
PRC Over All Lanes (%): -3.7 -16.5
Total Delay Over All Lanes (pcuHr): 63.18 135.56
Cycle Time 131 131

Junction 3: Barons Court Junction

3.2.5 The 2036 do-minimum scenario has been optimised using the same cycle time as in the base
model which was observed on site. The 2036 do-minimum results show that the AM and PM peak
period are more congested than the 2017 model with a respective decrease of PRC of 18.2% and
3.8%. The A4055 southbound and northbound approaches performed with a DOS above 95% for
both the AM and PM peak periods. The A4160 Windsor Road also experienced an increase of
DOS in both peak periods reaching 107% and 95% respectively. The Barons Court junction is
saturated and exceeds the maximum recommended DOS requirement.
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Table 14 AM Do-Minimum 2036 Model — Barons Court Junction

AM Base Model 2017 AM 2036 DM
- Av. Delay Per Mean Max Av. Delay Per Mean Max
L 0y 0y
ane Description Deg Sat(™ "poy(speu) Queue (peu) 295 poy(gpew) Queue (peu)
1.1 A4055 Cogan Spur SB Left 39.5% 2.8 5.3 39.8% 2.8 5.3
1/2+1/3 | A4055 Cogan Spur SB Ahead + Ahead | 86.4 : 86.4% (85.6 (85.6:85.6) 18 82.5:82.5% |[72.2(72.2:72.2) 19.6
1.4 A4055 Cogan Spur SB Right 47.0% 95 &85 55.0% 99.2 4.2
2/2+2/1  |A4160 Windsor Rd Ahead + Left 87.5:87.5% [42.0 (46.3:33.0) 171 85.8 :85.8% [40.4 (44.8:32.0) 19.4
2/3+2/4 |A4160 Windsor Rd Right + Right 98.5:98.5% [79.0 (79.0:79.0) 29.5 107.2 : 107.2% (1971 27127 9) 7.7
3/2+3/1 |A4055 Barry Rd NB Ahead + Left 94.5 : 94.5% 844 23.4 98.9 : 98.9% 1054 34.5
y 0 YA 105.8:53.2) : P ISIR (490 0:79.4) :
& 3 A4055 Barry Rd NB Ahead 91.8% 106.3 21.6 94.6% 105.8 28.3
3_4 A4055 Barry Rd NB Right 35.8% 90.6 2.6 34.5% 90.1 25
4 1 Penarth Rd Left 9.4% 2 0.8 8.9% 2 0.8
- . 85 40 ) } . 262.3
4/2+4/3 |Penarth Rd Ahead + Right 62.4:62.4% |(71.8(71.8:71.9) 8.8 99.3: 114.9% (123.2:382.2) 29.8
PRC Over All Lanes (%): -9.5 -27.7
Total Delay Over All Lanes(pcuHr): 73.62 139.82
Cycle Time: 165 165

Table 15 PM Do-Minimum 2036 Model — Barons Court Junction

PM Base Model 2017 PM 2036 DM
- Av. Delay Per Mean Max o Av. Delay Per Mean Max
Lane Description Deg Sat (%) PCU (s/pcu)  Queue (pcu) Deg Sat (%) PCU (s/pcu)  Queue (pcu)
11 A4055 Cogan Spur SB Left 48.1% 3.4 71 55.6% 3.9 9.5
1/2+1/3 | A4055 Cogan Spur SB Ahead + Ahead | 80.4: 80.4% [59.3 (59.3:59.3) 17.9 97.6 : 97.6% (1021 ?21:)2 1) 30.9
1.4 A4055 Cogan Spur SB Right 43.6% 81 3.2 39.6% 79.5 2.9
i . o, . . o 95.1
2/2+2/1 A4160 Windsor Rd Ahead + Left 77.3:77.3% |54.3 (63.5:39.4) 14.8 95.7 : 95.7% (104.2:82.0) 23.6
2/3+2/4 |A4160 Windsor Rd Right + Right 78.9 :78.9% (60.3 (60.3:60.3) 11.7 87.6 :87.6% [71.8 (71.8:71.8) 15.3
3/2+3/1 A4055 Barry Rd NB Ahead + Left 74.0 : 74.0% |43.1 (56.0:16.2) 15.5 81.0:81.0% [44.9 (60.5:19.5) 17.6
BES A4055 Barry Rd NB Ahead 66.7% 55.9 14.7 73.6% 60.2 16.5
3 4 A4055 Barry Rd NB Right 75.2% 104.1 6.5 81.0% 114.3 7.4
41 Penarth Rd Left 10.2% 2.2 0.9 10.1% 2.2 0.8
; . o . - on a0 114.6
4/2+4/3 |Penarth Rd Ahead + Right 95.4:95.4% [99.0 (99.8:98.0) 20.2 98.8 : 98.8% (115.0:114.2) 27.3
PRC Over All Lanes (%): -6.0 9.8
Total Delay Over All Lanes(pcuHr): 63.64 95.01
Cycle Time: 145 145
3.3° Network Assessment
3.3.1  The journey time has been measured in Vissim and a comparison was done between the base and
the do-minimum scenario. A journey time increase of up to 121 seconds in the northbound direction
on route 1 during the PM peak model for cars and light goods vehicles (LGVs) was observed. A
similar increase has also been observed for the HGVs. This is due to the increase in the volume of
traffic between 2017 and 2036 in the do-minimum scenario.
3.3.2 The Vissim model has shown that the network is oversaturated in 2036 across the entire
corridor due to traffic growth and the poor performance of the Barons Court junction.
3.3.3 The latent demand has been extracted in Vissim and show the number of vehicles which do not

enter the network during the modelled period due to queues reaching the length of the entry link.
This analysis show that the base has no latent demand in 2017. This latent demand increases in
2036 with figure reaching 586 and 110 vehicles during the AM and PM peak period respectively.
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Table 16 Journey Time Comparison Table

AM Peak Model

PM Peak Model

Route Nb Direction Base (s) DM 2036 (s) | Difference (s) Base (s) DM 2036 (s) @ Difference (s)
1 NB 902 1010 109 330 452 121
2 SB 331 344 13 628 670 41
1 NB 914 1032 118 338 505 167
2 SB 347 363 17 638 717 79

Table 17 - Latent Demand Do-Minimum

Latent Demand

(Vehicles)

Scenario ‘ AM Peak ‘ PM Peak
Base Model 0 0
DM 2036 model 586 110

Lights

Heavies

11
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4

4.1
4.1.1

41.2

Traffic Assessment — Bypass Option (2036)
Background

This chapter describes the performance of the do-something scenario for year 2036 in terms of
junction delay, DOS, queue and journey times. This scenario consists of modelling the proposed
bypass option (Green alignment).

The Green alignment has been selected to relocate Dinas Powys ‘through’ traffic onto a bypass
located east of the A4055 Cardiff Road (10015022-ARC-XX-XX-DR-HE-0004, 0005, 0006 and
0007). The scheme is proposed to join the A4055 Cardiff Road south of the Merrie Harrier junction
via a new roundabout layout as shown in Figure 4.

Figure 4 Bypass — Green Alignment Northern Roundabout South of Merrie Harrier

A4055 Cardiff
Road North

J

A4055 Cardiff
Road South

4.2

4.2.1

Junction Assessment
Junction 1: A4055 Cardiff Road/ Murch Road Junction

The 2036 do-something bypass scenario has been optimised using the same cycle time as in the do-
minimum model to allow for a fair comparison of the scenarios. The introduction of the bypass has
improved the performance of the junction in both the AM and PM peak periods, due to the reduction
of traffic through Dinas Powys. The highest DOS is 58% on the A4055 Cardiff Road southbound in
the AM peak period and 91% during the PM peak period. The introduction of the bypass has
significantly improved the performance of the junction by a PRC value of 64.8% and 69.4%
respectively during the AM and PM peak period.
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Table 18 AM Do-Something Bypass 2036 Model — A4055 Cardiff Road/ Murch Road Junction

AM 2036 DM AM 2036 DS - Bypass Option
Lae esrton cogsay AycoemEer Newm et oagsuica “pconerter Memn e
1.1 A4055 Cardiff Road NB Left + Straight 96.0% 78.4 26.7 13.6% 45.8 1.1
1.2 A4055 Cardiff Road NB Right 21.6% 60.6 2.1 21.6% 60.1 2
3/2+3/1  |Millbrook Road SB Left + Straight | 63.6 : 63.6% 79.9 3.7 57.7 : 57.7% 73.3 3.2
5/1+5/2 | A4055 Cardiff Road SB Straight + Right | 97.7 : 97.7% 95.4 36.2 58.5: 58.5% 60.9 7.3
71 Murch Road NB All Mvts 99.9% 142.8 27.2 58.2% 40.1 13.8
PRC Over All Lanes (%): -11.0 53.8
Total Delay Over All Lanes(pcuHr): 50.04 12.29
Cycle Time: 136 136

Table 19 PM Do-Something Bypass 2036 Model — A4055 Cardiff Road/ Murch Road Junction

PM 2036 DM PM 2036 DS - Bypass Option
- Av. Delay Per Mean Max Av. Delay Per Mean Max
Lane Description DegSat(® poy (wpcu) Queue (peu) 22958 poy(gpeu)  Queue (peu)
1.1 |A4055 Cardiff Road NB Left + Straight 76.6% 34.9 18.8 23.5% 33.4 3
1.2 |A4055 Cardiff Road NB Right 31.2% 63.4 36 31.2% 59.9 3
3/2+43/1  |Millorook Road SB Left + Straight [133.9:133.9%|  676.7 59.8 89.7 : 89.7% 98.2 12.7
5/1+5/2 |A4055 Cardiff Road SB Straight + Right [109.8 : 109.8% 268.5 96 91.3:91.3% 76.6 225
71 Murch Road NB All Mvts 154.7% 902 84.2 89.7% 95.6 15.7
PRC Over All Lanes (%): -71.9 -1.5
Total Delay Over All Lanes(pcuHr): 201.88 28.76
Cycle Time: 132 132
Junction 2: Merrie Harrier Junction
4.2.2 The 2036 do-something bypass scenario has been optimised using the same cycle time as in the do-
minimum model to allow for a fair comparison of the scenarios. The introduction of the bypass
includes the construction of a roundabout to the south of the Merrie Harrier junction while the
northern part of the Merrie Harrier junction remains unchanged.
4.2.3 The results of the A4055 Barry Road/ Penlan Road junction show that the junction performed to a

PRC value of 0.4% and 8.9% for the AM and PM peak period. All approaches perform below 90%
however the queue on the A4055 Barry Road northbound is 35 and 25 PCUs during the AM and PM
peak period respectively. This queue will be located on the offside lane and will exceed the
maximum reservoir capacity of 18 PCUs (thus leading to queue back to the roundabout junction).
The junction does not perform at a satisfactory level and would require improvements.

4.2.4 The above issue was confirmed by the Vissim model as shown in Figure 5.

Table 20 AM Do-Something Bypass 2036 Model — Merrie Harrier Junction

AM 2036 DS - Bypass Option

Lane Description Av. Delay Per PCU Mean Max Queue

Deg Sat (%)

(s/pcu) (pcu)
1_1 A4055 Barry Road SB Left 55.3% 11.4 12.6
1.2 A4055 Barry Road SB Left 88.4% 111.2 5.1
5 1 A4055 Barry Road NB Left 29.6% 3.3 3.8
5 2 A4055 Barry Road NB Straight 89.6% 28.7 35.1
5 3 A4055 Barry Road NB Straight - - -
3_1 B4267 Penlan Rd Ahead + Left 61.9% 74.3 4.1
3.2 B4267 Penlan Rd Ahead 87.0% 88.6 10.1
PRC Over All Lanes (%): 0.4
Total Delay Over All Lanes(pcuHr): 27.00
Cycle Time 107
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Table 21 PM Do-Something Bypass 2036 Model — Merrie Harrier Junction

PM 2036 DS - Bypass Option

Av. Delay Per PCU  Mean Max Queue

Lane Description Deg Sat (%) @peu) )
1.1 A4055 Barry Road SB Left 78.2% 23.7 26.7
1.2 A4055 Barry Road SB Left 50.0% 29.8 3.4
51 A4055 Barry Road NB Left 15.8% 2.1 1.9
52 A4055 Barry Road NB Straight 74.7% 23.7 25.1
5 3 A4055 Barry Road NB |  Straight - - -
3_1 B4267 Penlan Rd  |Ahead + Left 70.4% 63.1 10.2
32 B4267 Penlan Rd Ahead 82.6% 68.4 15.2
PRC Over All Lanes (%): 8.9
Total Delay Over All Lanes(pcuHr): 26.50
Cycle Time 131

4.2.5

4.2.6

Possible improvements to the junction include the introduction of two lanes of traffic on the A4055
Barry Road approach northbound to increase the stacking capacity on this approach. This option
would require further land take to introduce a new traffic lane as shown on Figure 6 and Figure 7.

The new roundabout south of the existing Merrie Harrier junction as outlined in Figure 8 has been
modelled using the Arcady modelling package.
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Figure 6 Aerial View of the Possible Improvements
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Figure 8 Green Alignment Northern Roundabout Arrangement
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Table 22 Do-Something Bypass 2036 Model — Merrie Harrier Roundabout

Merrie Harrier Roundabout

AM 2036 DS - Bypass Option - opt1 | PM 2036 DS - Bypass Option - opt1

Delay (Veh. Queues 8 Delay (Veh. Queues
/'s) (Vehs) RFC (%) ) (Vehs)
A4055 Cardiff Road SB All mts 35.6 3.18 0.9 35.53 5.82 2.4

Lane Description RFC (%)

B4267 Redland Road WB All mvts 28.74 4.98 1.4 26.02 4.02 0.7

Bypass NB All mvts 22.14 4.74 0.7 22.48 4.14 0.5

O|lO|®

A4055 Cardiff Road NB All mvts 16.69 5.28 0.4 21.63 3.72 0.3

4.2.7

4.2.8

429

4.2.10

The results show that the roundabout works at an acceptable level with the Ratio of Flow to Capacity
(RFC) below 36% for both AM and PM Peak. The 2036 flow can be accommodated by the proposed
design however, the results in Table 22 come from an isolated Arcady model and do not consider
queueing at the Merrie Harrier signalised junction.

The queue from the Merrie Harrier signalised junction on the A4055 Barry Road northbound will
reach the roundabout and reduce its capacity. This capacity reduction has not been assessed in
Table 22. The result above can be reasonably expected if a viable solution is identified at the Merrie
Harrier junction.

Junction 3: Barons Court Junction

The 2036 do-something bypass scenario has been optimised using the same cycle time as in the do-
minimum model to allow for a fair comparison of the scenarios. The 2036 do-something results are
identical to the do-minimum because there are no improvements proposed at this junction. The
junction is over saturated with a PRC of -27.7% and -9.8% for the AM and PM peak period and
mitigation will be needed at this junction.

To improve the performance of this junction the implementation of three lanes traffic travelling
straight ahead over the bridge in a northbound direction would be needed. Given that this is a bridge
deck over the river and railway, it is unlikely that there is a feasible/ deliverable solution in this
location.

Table 23 AM Do-Something Bypass 2036 Model — Barons Court Junction

AM 2036 DM AM 2036 DS - Bypass Option
] Av. Delay Per Mean Max Av. Delay Per Mean Max
o, o,
(e BoEsiFiEn Deg Sat (%) PCU (s/pcu) Queue (pcu) Deg Sat (%) PCU (s/pcu) Queue (pcu)
1_1 A4055 Cogan Spur SB Left 39.8% 2.8 5.3 39.8% 2.8 5.3
1/2+1/3 A4055 Cogan Spur SB Ahead + Ahead | 82.5:82.5% [72.2(72.2:72.2) 19.6 82.5:82.5% |[72.2 (72.2:72.2) 19.6
1.4 A4055 Cogan Spur SB Right 55.0% 99.2 4.2 55.0% 99.2 4.2
2/2+2/1 A4160 Windsor Rd Ahead + Left 85.8 : 85.8% [40.4 (44.8:32.0) 19.4 85.8 : 85.8% [40.4 (44.8:32.0) 19.4
q q q 197.9 197.9
2: 2% 7.7 107.2 : 107.2% 71.7
2/3+2/4 |A4160 Windsor Rd Right + Right |107.2 : 107.2% (197.9:197.9) 0 07.2% (197.9:197.9)
) N 105.2 ) N 105.2
3/2+3/1 |A4055 Barry Rd NB Ahead + Left 98.9 : 98.9% (122.0:79.4) 34.5 98.9 : 98.9% (122.0:79.4) 34.5
3.3 A4055 Barry Rd NB Ahead 94.6% 105.8 28.3 94.6% 105.8 28.3
3 4 A4055 Barry Rd NB Right 34.5% 90.1 2.5 34.5% 90.1 2.5
41 Penarth Rd Left 8.9% 2 0.8 8.9% 2 0.8
. ) N 262.3 ) N 262.3
4/2+4/3 Penarth Rd Ahead + Right 99.3: 114.9% (123.2:382.2) 29.8 99.3: 114.9% (123.2:382.2) 29.8
PRC Over All Lanes (%): -27.7 -27.7
Total Delay Over All Lanes(pcuHr): 139.82 139.82
Cycle Time: 165 165
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Table 24 PM Do-Something Bypass 2036 Model — Barons Court Junction

PM 2036 DM PM 2036 DS - Bypass Option
1] Av. Delay Per Mean Max Av. Delay Per Mean Max
o, o,
e Ezesilpien Deg Sat (%) PCU (s/pcu) Queue (pcu) Deg Sat (%) PCU (s/pcu) Queue (pcu)
1.1 A4055 Cogan Spur SB Left 55.6% 819 915 55.6% 819 915
] N 1021 ] N 1021
1/2+1/3 |A4055 Cogan Spur SB Ahead + Ahead | 97.6 : 97.6% (102.1:102.1) 30.9 97.6 : 97.6% (102.1:102.1) 30.9
1.4 A4055 Cogan Spur SB Right 39.6% 79.5 2.9 39.6% 79.5 2.9
. 95.1 95.1
.7 :95.7% 23. 95.7 : 95.7% 23.
2/2+2/1 A4160 Windsor Rd Ahead + Left 95.7 : 95.7% (104.2:82.0) 3.6 (104.2:82.0) 3.6
2/3+2/4 A4160 Windsor Rd Right + Right 87.6 : 87.6% |71.8 (71.8:71.8) 156.3 87.6 : 87.6% (71.8 (71.8:71.8) 15.3
3/2+3/1 A4055 Barry Rd NB Ahead + Left 81.0 : 81.0% [44.9 (60.5:19.5) 17.6 81.0: 81.0% (44.9 (60.5:19.5) 17.6
B3] A4055 Barry Rd NB Ahead 73.6% 60.2 16.5 73.6% 60.2 16.5
3 4 A4055 Barry Rd NB Right 81.0% 114.3 7.4 81.0% 114.3 7.4
4 1 Penarth Rd Left 10.1% 2.2 0.8 10.1% 2.2 0.8
4/2+4/3 Penarth Rd Ahead + Right 98.8 : 98.8% 114.6 27.3 98.8 : 98.8% 114.6 27.3
9 © T (115.0:114.2) ) ST (115.0:114.2) )
PRC Ovwer All Lanes (%): -9.8 -9.8
Total Delay Over All Lanes(pcuHr): 95.01 95.01
Cycle Time: 145 145

4.3 Network Assessment

4.3.1 The Vissim model has been developed with a two-lane approach on the A4055 Barry Road
northbound direction as suggested in Table 24 paragraph 4.2.6. The results of the revised layout are
shown in Table 25.

4.3.2 The feasibility of the two-lane approach has not been assessed in term of design. It will require
further assessment to check if the implementation is feasible on site.

Table 25 Do-Something 2036 Journey Time Result Table

AM Peak Model PM Peak Model

Route Nb Direction = DM 2036 (s) DS 2036 bypass (s) | Difference (s) DM 2036 (s) DS 2036 bypass (s) Difference (s)
1 NB 1010 933 -77 452 257 -195 .
Lights
2 SB 344 454 110 670 357 -312
1 NB 1032 953 -79 505 227 -278 .
Heavies
2 SB 363 580 217 717 348 -369

4.3.3 Overall a reduction of the journey time was observed for both northbound and southbound traffic
flows with time savings of up to 369 and 312 seconds respectively for heavy vehicles (HGVs) and
the light vehicles (cars & LGVs) vehicles. This is due to the introduction of the bypass combined with
the additional northbound lane from the Merrie Harrier junction. An increase in journey times has
been observed in the southbound direction of up to 217 seconds for heavy vehicles during the AM
peak period and 110 seconds for the lights. The journey time increase is due to vehicles travelling
northbound from Redland Road sporadically blocking the roundabout and delaying the southbound
movement in the process.

4.3.4 Journey time improvements have been observed for buses in all directions based on the bus network
shown in Figure 9.

4.3.5 A maximum cumulative journey time improvement of 332 seconds for buses was observed in the
southbound direction during the PM peak period.

4.3.6 The introduction of the bypass improves the performance of the Merrie Harrier junction and the
A4055 Cardiff Road/ Murch Road junction allowing for more traffic to travel in the northbound
direction. However, this additional traffic arriving at the Barons Court junction has created longer
queues on the Cardiff Road approach as shown on Figure 10.
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Figure 9 Bus Section Map
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Section 1—-NB
Section 2 —NB
Section 3 —NB
Section 4 — 5B
Section 5—5B
Section 6 —5B
Section 7 —5B

Section Nb Direction

DM 2036 (s)

AM Peak Period
DS 2036 bypass (s)

Difference (s) DM 2036 (s)

PM Peak Period
DS 2036 bypass (s)

Section 1 NB 508 459
Section 2 NB 6 16
Section 3 NB 441 441
Section 4 SB 75 88
Section 5 SB 89 106
Section 6 SB 20 4

Section 7 SB 176 149

Figure 10 Northbound Blo
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4.3.7 The results of the latent demand confirm that the bypass option has capacity issues. It was observed
that 619 and 240 vehicles could not enter the network during the AM and PM peak period has shown
in Table 27. These values confirm the capacity issues experienced at the Barons Court Junction.

Table 27 Latent Demand Bypass Model
Latent Demand (Veh)

Scenario AM Peak PM Peak
Base Model 39 0
DM 2036 model 586 110
DS 2036 bypass 619 240
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5 Traffic Assessment — Multi-Modal Option (2036)
5.1 Background

5.1.1 This chapter describes the performance of the do-something multi-modal scenario for the future year
2036 in terms of junction delay, DOS, queue and journey times. This scenario consists of modelling
the multi-modal option.

5.1.2 The multi-modal option has been designed to allow for buses to travel via a dedicated bus lane
between the Merrie Harrier and Barons Court junction in the northbound direction. The bus lane
would connect with the A4055 Cardiff Road via a bus gate as shown in Figure 11. The eastbound
direction consists of one lane flaring into two lanes while two lanes of traffic are maintained in the
westbound direction along Cardiff Road. This is based on initial design work undertaken by Capita.

Figure 11 Option 2 Multi-Modal Option’
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5.2 Junction Assessment
Junction 3: A4055 Cardiff Road/ Murch Road Junction

5.2.1 The 2036 do-something multi-modal scenario has been optimised using the same cycle time as in
the base model which was observed on site. This scenario shows that the A4055 Cardiff Road/
Murch Road junction works over capacity during the AM and PM peak period with a respective PRC
of -11% and -71.9%. The highest degree of saturation is above 97% on the A4055 northbound and
Murch Road. The PM peak period is more congested than the AM peak period with 133% on
Millbrook Road and 109% on the A4055 Cardiff Road southbound.

" Vale of Glamorgan Council; Dinas Powys to Cardiff Corridor Bus Priority Measures; Capita (May 2015)
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Table 28 AM Do-Something Multi-Modal 2036 Model — A4055 Cardiff Road/ Murch Road Junction

Lane Description

Deg Sat (%)

AM 2036 DM
Av. Delay Per

Mean Max

AM 2036 DS - Multimodal Option

Deg Sat (%)

Av. Delay Per

Mean Max

PCU (s/pcu)

Queue (pcu)

PCU (s/pcu)

Queue (pcu)

1.1 A4055 Cardiff Road NB Left + Straight 96.0% 78.4 26.7 96.0% 78.4 26.7
1.2 A4055 Cardiff Road NB Right 21.6% 60.6 2.1 21.6% 60.6 2.1
3/2+3/1  |Millbrook Road SB Left + Straight | 63.6 : 63.6% 79.9 3.7 63.6 : 63.6% 79.9 3.7
5/1+5/2 |A4055 Cardiff Road SB Straight + Right | 97.7 : 97.7% 95.4 36.2 97.7:97.7% 95.4 36.2
71 Murch Road NB All Mvts 99.9% 142.8 27.2 99.9% 142.8 27.2

PRC Over All Lanes (%): -11.0 -11.0

Total Delay Over All Lanes(pcuHr): 50.04 50.04

Cycle Time: 136 136

Table 29 PM Do-Something Multi-Modal 2036 Model — A4055 Cardiff Road/ Murch Road Junction

PM 2036 DM PM 2036 DS - Multimodal Option
Deg Sat (s Av:DelayPer  Mean Max

PCU (s/pcu) = Queue (pcu)

Av. Delay Per
PCU (s/pcu)

Mean Max

Lane Description Quens (pei)

Deg Sat (%)

1.1 |A4055 Cardiff Road NB Left + Straight 76.6% 34.9 18.8 76.6% 34.9 18.8
1.2 |A4055 Cardiff Road NB Right 31.2% 63.4 3.6 31.2% 63.4 3.6
3/2+3/1  [Millorook Road SB Left + Straight |133.9:133.9%|  676.7 59.8 133.9:133.9%|  676.7 59.8
5/1+5/2 |A4055 Cardiff Road SB | Straight + Right [109.8 : 109.8% |  268.5 96 100.8:109.8% |  268.5 96
71 Murch Road NB All Mvts 154.7% 902 84.2 154.7% 902 84.2
PRC Ower All Lanes (%): -71.9 -71.9
Total Delay Over All Lanes(pcuHr): 201.88 201.88
Cycle Time: 132 132
Junction 2: Merrie Harrier Junction
5.2.2 The 2036 do-something multi-modal scenario has been optimised using the same cycle times as in
the base model which was observed on site. This scenario shows a similar level of congestion than
the do-minimum because no improvements are proposed at the junction.
5.2.3 The PRC indicates that the junction performed poorly during the AM and PM peak period

respectively a value of -20.9% and -16.5%. Internal reservoirs show a large queue in the northbound
direction which will require a yellow box to avoid vehicles to block other traffic streams.

Table 30 AM Do-Something Multi-Modal 2036 Model — Merrie Harrier Junction

AM 2036 DM AM 2036 DS - Multimodal Option
Lane Description Deg Sat (%) Av. De(l;gcrl’;r PCU Mean 7:::); )Queue Deg Sat (%) Av. De(lgagcl;()er PCU Mean I;l'l)ac):-| )Queue
11 A4055 Barry Road SB Left 70.9% 20.3 19.4 70.9% 20.3 19.4
12 A4055 Barry Road SB Left 92.8% 1341 6.6 92.8% 134.1 6.6
71 Redlands Road Letf and Right 107.6% 261.9 46.4 107.6% 261.9 46.4
72 Redlands Road Left 107.5% 261 46.4 107.5% 261 46.4
9/1+9/2  |A4055 Barry Road NB Right + Right 108.2: 108.2% 250 77 108.2 : 108.2% 250 77
3.1 B4267 Penlan Rd Ahead + Left 108.8% 312.8 26.3 108.8% 312.8 26.3
32 B4267 Penlan Rd Ahead 22.9% 42 3 22.9% 42 3
5/1+5/2 |Barry Rd NB internal Right 107.0: 106.9% 200.2 382.3 107.0 : 106.9% 200.2 382.3
6/1+6/2 |Barry Rd SB internal Left and Straight 67.1:65.1% 11.1 30.7 67.1:65.1% 1.1 30.7
6.3 Barry Rd SB internal Straight 9.3% 8.5 1.1 9.3% 85 1.1
PRC Over All Lanes (%): -20.9 -20.9
Total Delay Over All Lanes (pcuHr): 250.93 250.93
Cycle Time 107 107
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Table 31 PM Do-Something Multi-Modal 2036 Model — Merrie Harrier Junction

PM 2036 DM PM 2036 DS - Multimodal Option
Jtem Lane Description Mvt Deg Sat (%) A De(l:/;cll’;r PCU Mean I:Ipac)l:)Queue Deg Sat (%) Av. De(ls’a;cll’:)er PCU Mean I:Ipact)uueue

11 A4055 Barry Road SB Left 95.5% 62.3 42.8 95.5% 62.3 42.8
1/2+1/3 | A4055 Barry Road SB Ahead + Ahead 81.6% 79.2 6.1 81.6% 79.2 6.1
1.4 Redlands Road Right 103.2% 204.6 25.1 103.2% 204.6 25.1
2/2+2/1 Redlands Road Ahead + Left 103.4% 205.5 25.7 103.4% 205.5 25.7
2/3+2/4 |A4055 Barry Road NB Right + Right 104.8 : 104.8% 185.5 57.5 104.8 : 104.8% 185.5 57.5
3/2+3/1 B4267 Penlan Rd Ahead + Left 104.1% 190.8 36.5 104.1% 190.8 36.5
3.3 B4267 Penlan Rd Ahead 27.6% 38 4.9 27.6% 38 4.9
3.4 Barry Rd NB internal Right 91.5:91.2% 23.7 51.9 91.5:91.2% 23.7 51.9
41 Barry Rd SB internal Left 76.1 : 75.0% 12 43.7 76.1 : 75.0% 12 43.7
4/2+4/3 |Barry Rd SB internal Ahead + Right 20.4% 6.2 4.6 20.4% 6.2 4.6

PRC Over All Lanes (%): -16.5 -16.5

Total Delay Over All Lanes (pcuHr): 135.56 135.56

Cycle Time 131 131

Junction 3: Barons Court Junction

5.2.4 The 2036 do-something multi-modal scenario has been optimised using the same cycle times as in
the do-minimum model to allow for a reasonable comparison of scenarios. The 2036 do-something
multi-modal results are identical to the do-minimum scenario because there are no proposed
changes made at this junction. The junction is over saturated with a PRC of -27.7% and -9.8% for the
AM and PM peak period. The junction would need additional northbound capacity in order to function
effectively, although as discussed in Chapter 4, this is very challenging to achieve.

Table 32 AM Do-Something Multi-Modal 2036 model — Barons Court Junction

AM 2036 DM AM 2036 DS - Multimodal Option

Av. Delay Per Mean Max Av. Delay Per Mean Max

SO o o
(T (Lo D oy SR ) PCU (s/pcu) Queue (pcu) ) PCU (s/pcu) Queue (pcu)
1.1 A4055 Cogan Spur SB Left 39.8% 2.8 5.3 39.8% 28 5.3
1/2+1/3 | A4055 Cogan Spur SB Ahead + Ahead | 82.5:82.5% [72.2(72.2:72.2) 19.6 82.5:82.5% [(72.2(72.2:72.2) 19.6
1.4 A4055 Cogan Spur SB Right 55.0% 99.2 4.2 55.0% 99.2 4.2
2/2+2/1  |A4160 Windsor Rd Ahead + Left 85.8 : 85.8% |40.4 (44.8:32.0) 19.4 85.8: 85.8% (40.4 (44.8:32.0) 19.4
K X X 197.9 197.9
. o, . o,
2/3+2/4 |A4160 Windsor Rd Right + Right |107.2: 107.2% (197.9:197.9) 7.7 107.2 : 107.2% (197.9:197.9) 7.7
. o, 105.2 . o, 105.2
3/2+3/1 A4055 Barry Rd NB Ahead + Left 98.9 : 98.9% (122.0:79.4) 34.5 98.9 : 98.9% (122.0:79.4) 34.5
33 A4055 Barry Rd NB Ahead 94.6% 105.8 28.3 94.6% 105.8 28.3
3.4 A4055 Barry Rd NB Right 34.5% 90.1 25 34.5% 90.1 2.5
4.1 Penarth Rd Left 8.9% 2 0.8 8.9% 2 0.8
! . N 262.3 . N 262.3
4/2+4/3 Penarth Rd Ahead + Right 99.3 : 114.9% (123.2:382.2) 29.8 99.3 : 114.9% (123.2:382.2) 29.8
PRC Over All Lanes (%): -27.7 -27.7
Total Delay Over All Lanes(pcuHr): 139.82 139.82
Cycle Time: 165 165

Table 33 PM Do-Something Multi-Modal 2036 Model — Barons Court Junction

PM 2036 DM PM 2036 DS - Multimodal Option
T Av. Delay Per | Mean Max Av. Delay Per | Mean Max
o, o,
Item Lane Description Mvt Deg Sat (%) PCU (s/pcu) Queue (pcu) Deg Sat (%) PCU (s/pcu) Queue (pcu)

1_1 A4055 Cogan Spur SB Left 55.6% 3.9 9.5 55.6% 3.9 9.5

- N 1021 - N 1021
1/2+1/3 A4055 Cogan Spur SB Ahead + Ahead 97.6 : 97.6% (102.1:102.1) 30.9 97.6 : 97.6% (102.1:102.1) 30.9
1_4 A4055 Cogan Spur SB Right 39.6% 79.5 2.9 39.6% 79.5 2.9

; ) N 95.1 ) - 95.1
2/2+2/1 A4160 Windsor Rd Ahead + Left 95.7 : 95.7% (104.2:82.0) 23.6 95.7 : 95.7% (104.2:82.0) 23.6
2/3+2/4 A4160 Windsor Rd Right + Right 87.6 : 87.6% [71.8 (71.8:71.8) 15.3 87.6 : 87.6% [71.8 (71.8:71.8) 15.3
3/2+3/1 A4055 Barry Rd NB Ahead + Left 81.0:81.0% [44.9 (60.5:19.5) 17.6 81.0: 81.0% [44.9 (60.5:19.5) 17.6
3_3 A4055 Barry Rd NB Ahead 73.6% 60.2 16.5 73.6% 60.2 16.5
3_4 A4055 Barry Rd NB Right 81.0% 114.3 7.4 81.0% 114.3 7.4
4.1 Penarth Rd Left 10.1% 22 0.8 10.1% 22 0.8

: . o, 114.6 R o 114.6
4/2+4/3 Penarth Rd Ahead + Right 98.8 : 98.8% (115.0:114.2) 27.3 98.8 : 98.8% (115.0:114.2) 27.3

PRC Ower All Lanes (%): -9.8 -9.8

Total Delay Over All Lanes(pcuHr): 95.01 95.01

Cycle Time: 145 145
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5.3 Network Assessment

5.3.1 A maximum journey time improvement of 19 seconds was observed during the AM peak on the
northbound and southbound direction with an increase of up to 28 seconds observed during the PM
peak as shown in Table 34. A journey time improvement of 259 seconds for buses was observed on
Section 3 during the AM peak due to the introduction of the bus lane. We were unable to assess the
journey time improvement for the PM peak period because no buses were observed in the base. The
introduction of a bus lane is therefore shown to improve the performance of buses in the northbound
direction while maintaining a similar level of performance for all road users.

5.3.2 The modelling of the multi-modal option has shown that the existing congestion issues have
not been addressed with all junctions performing above the required level of DOS.

5.3.3 The results of the latent demand confirm that the multi-modal option has capacity issues. It was
observed that 328 and 32 vehicles could not enter the network during the AM and PM peak period
has shown in Table 36. These values confirm the capacity issues experienced at the Barons Court
Junction.

Table 34 Do-Something 2036 Journey Time Results Table

AM Peak Model

PM Peak Model

Route Nb Direction DM 2036 (s) = DS 2036 multimodal (s)  Difference (s) DM 2036 (s) DS 2036 multimodal (s) Difference (s)
1 NB 1010 992 -19 452 479 28
2 SB 344 343 -1 670 697 27
1 NB 1032 1021 -11 505 529 24
2 SB 363 353 -10 717 714 -3

Table 35 Do-Something 2036 Bus Journey Time Results Table

AM Peak Period

PM Peak Period

Section Nb Direction DM 2036 (s) DS 2036 multimodal (s)  Difference (s) DM 2036 (s) DS 2036 multimodal (s) Difference (s)
Section 1 NB 508 529 21 297 350 53
Section 2 NB 6 9 2 4 4 0
Section 3 NB 441 182 -259 - 114 -
Section 4 SB 75 89 14 60 71 11
Section 5 SB 89 76 -13 103 131 28
Section 6 SB 20 19 -2 17 19 2
Section 7 SB 176 170 -6 527 510 -17

Table 36 - Latent Demand Multi-modal Model
Latent Demand (Veh)

Scenario AM Peak PM Peak
Base Model 39 0
DM 2036 model 586 110

DS 2036 multimodal 328 32
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6 Conclusions

6.1.1  The results of the modelling have shown that the base model and the do-minimum scenario were
congested across the network with a degree of saturation greater than 90% at the Barons Court
junction, the Merrie Harrier junction and the A4055 Cardiff Road/ Murch Road junction. The base
model is representative of the congestion on site and the model can be used for performance
evaluation purposes.

Bypass option (Green Alignment)

6.1.2 The introduction of the bypass option (Green alignment) has improved the performance of the
A4055 Cardiff Road/ Murch Road junction because vehicles travelling through Dinas Powys are
anticipated to use the bypass. The modelling of the proposed layout at the Merrie Harrier junction
has shown internal queueing between the signalised junction and the roundabout in the northbound
direction. This issue can only be resolved if a two lanes approach northbound can be introduced.
This solution would require the acquisition of third-party land around the Merrie Harrier junction to
accommodate the additional carriageway space that would be needed.

6.1.3 The Vissim model has also shown that the improvements made at the Merrie Harrier junction would
release traffic onto the Barons Court junction creating long queues on the A4055 in the northbound
direction. Further improvements at the Barons court junction would need to be considered to
improve the capacity of the junction. However, improvements would be very challenging to achieve,
with widening of the Cogan Spur likely to be required to provide for three northbound lanes. In
order to fully understand the future network capacity issues, further assessment is needed at the
Barons Court junction as well as additional junctions outside of the model area, including the
A4232/ A4055 Cardiff Road roundabout. Overall this option does not perform at a satisfactory
level with a degree of saturation at key junctions performing above the recommended level.
This is not due to the bypass but is related to the issues at Barons Court.

Multi-Modal Option

6.1.4 The introduction of the bus lane between the Merrie Harrier and Barons Court junctions for the
multi-modal option had an insignificant impact on the journey time of light and heavy vehicles.
However, it could improve the journey time of buses travelling in a northbound direction during the
AM peak by up to 259 seconds (although this is for a low frequency of buses).
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(Electronic Version Only)

a) Calibration — Timing Sheets
b) Calibration — Signal Timings Observations
c) Validation — Queue Length Comparison Table



Works Order

EM Number  : E69362
Engineer : P M ROUSE
Intersection

: MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Administration

Works Order

EM Number  : E69362
Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Streams, Stages, Phases Control

r—General Specifications
Customer Name

Intersection/
General Description

Controller

Area Specifications/
Customer Drawings

Specification Section
Contract/Tender Ref:

Quotation No.

Works Order No.

[VALE OF GLAMORGAN
Customer Order No. :]
MERRIER HARRIER JUNCTION,
PENARTH/ BARRY RD / REDLANDS ggﬁmﬁ%ber l |
RDI(FAR SIDE PED)
S.7.S. /EM Number [E69362 ] Issue [9 ]
(® New O Modification Equipment l l
Installation by
STS69362
| l Slot Cutting by [ ]
| | Gt by [ |
| | Customer's Engineer [COLINHILL |
I [02920 673063 |

L]

Telephone Number

r—Signal Company Use Only

(IF Prom Label as >) Prom Number

16277 | Prom Variant

Peak Lamp Current
Average Lamp Power

Total Average Power

Amps
Watts
Watts

1

Dimming 275
Voltage

Signal Engineer [P M ROUSE |
Configuration Check Value 49 C4 93 6E
r—Controller Options
Hardware  [ST900 ELV Firmware Type and Issue IPBSO1 1SS 5 ‘ Other Options
—ST900/ST750 Series Cabinet Options
Cabinet/Rack KitType Options @ UK:Std O Non-UK O SmallNon-UK O
Cabinet/Rack Variant lGrey ] Cuckoo Options lNone ] Gemini Fitted
Mains Supply Volts Hz

Answer Issue Date
Created

Edit Issue

13/04/07

Power feed fuse rating: requires 30 Amp minimum for controller, 15 Amp minimum for pelican/lightly loaded controller

—Select Object to Add/Delete/Insert

Q.
olreams

O Current Number of Streams

Ph
Fnases’

Current Total Number of Phases

O (® Number of Real Phases

(O Number of Dummy Phases

N__
I [#]

Stages

O Current Number of stages
(inc. ALL-RED stages)

Switched Signs

O Number of Switched Signs

(=]

Action

Add At

|

’ Delete At

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 1.1

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 1.2




Works Order
EM Number
Engineer

: E69362

: P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Facilities/Modes Enabled and Mode Priority Levels

Works Order
EM Number
Engineer

: E69362
: P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Phases in Stages

—Facilities

Manual Control

[ Manual Step On Mode
CLF (Base Time)

[] CLF (non-Base Time)
UTC Facility

[] Hurry Call Mode

[ Priority

[] Emergency Vehicles

Starting Intergreen

[] Part Time

Master Time Clock
RED Lamp Monitoring
Lamp Monitoring

[] Linked Fixed Time

FT To Current MAX
[ Speed Measurement
(] Download To Level 3

[] London IMU

Extend All Red
U

(] Ripple Change
[ Non-UK

Pelican/Puffin/Toucan Facilities
[[] Standalone Manual
[] Holiday Clock

[ Failto Part Time
Serial MOVA

[] Free-Standing OTU
[] Integral OTU

—Mode Priority
PRIORITY
Part Time
Emergency Vehicle

Hurry Call

Selected Man Cntrl

utc

Manual Step On

Selected FT or VA or CLF
Cableless Link (CLF)
Priority Vehicle

Vehicle Actuated
Fixed Time

0000000 ®OOO-

0000 ®OOOOOOw

=)

0000 00O®OO00O=
O00®OO0O0OOOO~
GJOJCICXCRCICICICICION,
©@O0000000000-
00000000000~
00000000000
00000000000
00000000000
00000000000

Configuration Complexity
(O Low

O Medium QO High (® Maximum

standardPB801.8df

Default PROM data file

Correspondence Monitoring to inc.

Reds
Switched Signs

Ambers

0 Ignore Reds and Ambers
during Fail to Part Time

@] o

Flash Rate (ms)
( of

Phases
A B CDEFGH I J K L MN
0 [
T mmm | m
£l m m | m [
a3 | m | m
. | m |
5 AN m =
S m | m m | m | m

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 1.3

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 1.4




Works Order :

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Stages in Streams

Works Order :

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Phase Type and Conditions

—Stream Data

Phase or Stage to revert to in

absence of demands/extensions
Startup Stage

Part-Time switch off stage

O o0oo0oogoonaf

NB : For a Stand-Alone Stream, the reversion must be to All Red stage or
Traffic stage/phase to meet the relevant standard or specification.

Standalone Pedestrian

Stages
01 2 3 4 5 6]

© | o] o o o o

In Stream

—Phase Type and Conditions
® PhasesAto P O Manual Output Allocation
App.  Term.  Assoc. No. of Drive Outputs
Phase  Title Type Type Type Phase R A G
[PEDESTRIAN | [1- UK Far Side Pedestrian o ] LI I ]
[BARRY ROAD NB INNER | [0~ UK Traffic o] 0]
[BARRY ROAD S/B INNER | [0 UK Traffic [P ] L0 ]
[0 ] [BaRRY ROAD NB | [0- UK Traffic [P ] LI ]
[LH.GAinto REDLANDS RD | [2- UK Greenarow o [ -1 ]
[AHEAD ARROW UP PENLAN RD | [2- UK Greenarrow o [ -1 ]
[BARRY ROAD 5B | [0~ UK Traffic o] 0]
[LLANDOUGH ROAD RIGHT TURN | [0- UK Traffic o ] 0]
[ ][Busexm | [0- UK Traffic P ] (I O N
[ ] [REDLANDS ROAD | [0- UK Traffic P ] [ I 10
[LLANDOUGH ROAD | [0~ UK Traffc |0 ] 0]
[BARRY ROAD NORTHBOUND RIGHT TURN | [2- UK Greenarrow ] b ][ ]
[DUMMY IN STAGE SIX | [2- UK GreenArrow o ] [ ]
[ALL RED DUMMY | [2- UK GreenArrow | o] [ ]

1) App Types: 0 = Always Appears, 1 = Appears if dem'd prior to interstage, 2 = If dem'd, 3 = If dem'd before end of window time
2) Term Types: 0 = Term's at end of stage, 1 = Term's when Assoc phase gains R.O.W, 2 = Term's when Assoc phase loses R.O.W.
3) The H/W Fail Flash fields are for information only on all but STO00ELV Controllers. For other controllers, physical switches or links (etc.) select which aspects flash and these need to be set up manually.

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 1.5

Last Modified 26/03/10, Issue 9.0.31 Form Ref: 2.1




Works Order
EM Number
Engineer
Intersection

: E69362
: P M ROUSE
: MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Opposing and Conflicting Phases

Works Order

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Phase Minimums, Maximums, Extensions, Ped. Leaving periods

Select Streal
(O Al

m(s) To Configure
OCo O O O O O O O

Initialise

Amber Conflict Monitoring

To Phase
B C DEF GH I J KL MN

(o]

T & m m o o @w >

From Phase

z 2 r X <«

r—Phase Minimums, Maximums, Extensions, Ped. Leaving period:
(® Phases Ato P O
Phase [ Min Green— —Min Ped Clr—) r—Extensions— r—Maximum:
A B C D E F G H Pre-timed

P Bkl JP TP Jp Jp _JPk TP ] O
L) J T Jr Je Jp _Jpk Jp ]O
k) R J& Jp Jp _JP Jp ]O
P T e | S Tk JB Jp Jk Jp J0 ] O
IS O I | I I O i N I O O o N I N O OO O
b S R T Je Jp _Jpk Jp ]O
LSk T Jp Jp Jp Jp Jp ]O
L ke ) B JB Jp Jp _JP Jp ] O
(O AN O N | 1 CC o N O O I I O I OO I O
e S J J Jp Jp Jpk Jp ]O
L) S J J Je Jp _Jp Jp ]O
Bk Jl Jp TP Jp Jp Jk Jp ]O
LS J J Jp Jp Jk Jp ]O
M T e Je T TP TP Je Jp J0 ] O

U

U
NB: For Standalone Streams see Help for use of Max. Sets.

Last Modified

26/03/10, Issue 9.0.31

Form Ref: 2.2

Last Modified 26/03/10, Issue 9.0.31 Form Ref: 2.3.1




Works Order :

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Phase Intergreen Times

Works Order :
EM Number  : E69362
Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Handset Intergreen Limits

Select Stream(s) To Configure:
(O A Oo O O O O O O O

NB: On a Stand Alone Pelican/Toucan/Puffin Stream the Intergreens between Pedestrian and Traffic Phases are controlled
by the timings (PBT, PIT, CMX, CDY, CRD and PAR), therefore 0 should be entered for the appropriate intergreen times in grid below

To Phase

W W W W W WwWw w ww|lw(lw|lw Z

From Phase
Z I r X« —-—IOmTMmMmOUOOw>»

HIGH |199 Copy Intergreen Values

To Phase
F G H J K L M

W W W|w wwlw w w w|lw(lw|lw Z

From Phase
ZZIr X« —IOTMmMmOUOoOw>»

Last Modified 26/03/10, Issue 9.0.31
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Works Order

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Phase Timing Handset Ranges

Works Order

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Phase - VA Demand and Extend Definitions

r—Phase Timing Handset Ranges
’ Initialise Min Green Limits ‘
Phage [ Min.Green™ ] ppage [ Min. Green—— —Max. Green
Min. Max. Min. Max. Min. Max. 255
. ; ——
B 255 R —Vehicle Extension
c 255 S Min. Max.
D 255 T r—Phase Delay
E v Moo o] Max
F v
G 2 W —Starting I/G
" 5 = X Min. Max.
| Y r—Min Ped CIr (PBT)
! ’ M o] M
« w2 r—Traffic Phase Leaving————————————
L 255 B Min. Max.
N 255 D2 —Traffic Phase Red/Amber——————————
0 E2 '
Min. Max.

—VA Demand and Extend Definitions
—Demands (® Phases Ato P O
Phase For Unlatched demands preceed the name with a #. [ Extensions
Conditioning MUST be used to specify unlatched demands.
[PEDats [[PeDA4 || || \ \ || || || \
BE | [Pt | | IIEE | [Fxé | | |
[oxe ST | || ([ ST | |
p_] |Pe | | | || ([ | | | |
| | | | |||l | | | |
| | | | || ([P | | | |
[ox JEE | | || |[ee JEE | | |
[Hx13 | [#rsLi5 || || | [Hxis | [HsL1s || || |
] |[msis | | | | | ([swe_ ]| | | |
[ix18 | [9x1s | [JsL20 | [usL21 | [dx18 | [ox19 | [45L20 | [JsL21 |
[kx12 | [KsL14 || || | [kxi2 | [KsL14 || || |
poozs ]| | | | | (loom Jleae | |
| | | | |||l | | | |
N1 | | | |||l | | | |

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 2.3.4
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Works Order

EM Number  : E69362
Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Phase Internal/Revertive Demands

Works Order
EM Number
Engineer
Intersection

: E69362
: P M ROUSE
: MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Phase - OnCrossing and Kerbside Detector Definitions

—Phase Internal/Revertive Demands

—On Crossing and Kerbside Input Definitions
—Start-up Vehicle Responsive Demands (® Phases Ato P O
A B c B £ E G H | J K L M N[O 0 0 Phase —On Crossing —Kerbside
o o o o o o o o o o o o o o oo o [oncats  J[oncas | || ‘ [kBSA13 | [KBSAI4 || || |
r—Demands Inserted When Leaving Manual and Fixed Time Modes ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
"D e cW oM EM FM W WY 1@ VM kB L@ w0 NO O O ]l | | | |l | | | |
0O 0O OO OO 00O 0 0o o0 oo o o P_] |l | | | || | | | |
Unlatched Demands that Start Max Timers } } } } } } } } } } } } } } } }
A Bl ¢ o EM FMM oM HM 1M VM kD LD v N O O ]|l | | | || | | | |
o e o o o i N s | | | | || | | | |
, ] | | | | || | | | |
—Revertive Phase Demand
| | | | || | | | |
AN S AN N N M. SN S AN S S | | | | || | | | |
o e o o s o s | s 1 | | o
Q R S T U v w X Y z A2 B2 G2 D2 E2 F2 ‘ H H H ‘ ‘ H H H ‘
N | | | | || | | | |
Last Modified 26/03/10, Issue 9.0.31 Form Ref: 2.5 Last Modified 26/03/10, Issue 9.0.31 Form Ref: 2.6.1




Works Order

EM Number  : E69362
Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Stream - Pelican/Puffin/Toucan Times

Works Order

EM Number  : E69362
Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Phase - Pelican Puffin and Toucan Times

—Stream - Pelican/Puffin/Toucan Times

r—Pedestrian Enable VA Mode (PEV)
Streams
0 1 2 3 4 5 6

r—Pedestrian All Red Times (Vehicle to Pedestrian)
Streams 0 1 2 3 4 5 6 7
(PARn 0) VA Gap Change
(PARN 1) VA Max Change
(PARN2) FVP Change
(PARn 3) UTC Change

(PARn 4) Local Link Change

—Pelican Intergreen times
(PITn0) Veh Red/Ped Flash Green
(PITn 1) Veh Flash Amber/Ped Flash Green
(PITn2) Veh Flash Amber/Ped red

(PIT n 3) Veh Flash Amber/Ped Red Quiescent

r—Handset Range Limits—

Min

]
]

IO

Max

IO

r—Phase - Pelican Puffin and Toucan Times

CMX CDY O CDY 1 (® Phases Ato P O
PDD PDX Ped Clearance Clearance
Phase  Ped Dem Del Demand Holc ~ Clearance Delay
Maximum Gap Chng

O

O

r—Handset Range Limits
MIN MAX

-
P Jf ]
1P
gt [ JE ]

Pedestrian Clearance Delay (Red) CRL D D

Pedestrian Demand delay PDD
Pedestrian Demand Hold PDX

Pedestrian Clearance CMX

CEOEEOEE e
NN NN
A EEE A EEEE
NN NN
AT
B
B

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 2.6.2
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Works Order

Works Order :
1 E69362

EM Number  : E69362 EM Number
Engineer : P M ROUSE Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED) Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)
IO and Link - Pelican/Puffin/Toucan Times Pelican, Puffin, Toucan Pushbutton/Kerbside Associations
—Pelican, Puin, Toucan Pushbutton and Kerbside Detector Pair Associaton
Phase Demand KBS Phase Demand KBS Phase Demand KBS Phase Demand KBS
CO o e R | N — S —
oty . o o | == [ \ S — S
—1/O and Link - Pelican/Puffin/Toucan Times
e ] ] s ] w[ JL_ ] o[ ] ]
Streams 0 1 2 3 4 5 6 7 e — P P P
—Computer Control s LI ] o[ ][ ] o[ ] ] » [ ][]
s LI ] a ] ] v [ ] s [JL_ ]
PV s L] ] 2 ][] o[ J[ ] s ][]
T ] s [ ][] o[ JL_ ] s ]
Window Time s L] ] s ][ ] o[ JL ] I
UE N — - N — A
o] s [ ][ ] e[ J[ ] o[ ][]
LA N o[ ][] o] ] o[ ] ]
Lol Link A I — « O i —
s ] a [ ] s [ ] o [ JL___ ]
PV1 L — L — S — -
2 I | o ] ] g ] ] o[ L]
H?[k) Delay Time Note: Any association pushed off the screen will have any previous association blanked
Link Window Time
LKW
Link Override Time
LKO
Kerbside Mat Test
S [ ]

Last Modified 26/03/10, Issue 9.0.31
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Works Order

EM Number  : E69362
Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Stage - Prohibited, Alternative, Ignored Moves

Works Order

EM Number  : E69362
Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Stage Internal Demands / Ped. Window Times

—Stage - Prohibited, Alternative, Ignored Move: —Stage Internal Demands / Ped. Window Times
—Start-up Vehicle R ive D !
Sets Restrictions No Restictions No Start-up Vehicle Responsive Demand
®1 Modes ApplyTo Restrictions Modes ApplyTo Restrictions o[ 1[0 20 300 4 50 s O 0 O O O O 0O O 0
O2 Urban Traffic Control ® O Manual ® O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cableless Linking ® O @) @)
Os Vehicle Actuated © O O O r—Demands Inserted When Leaving Manual and Fixed Time Mode:
O4 O O O O
Fived Time ® 0O OO0 20ss0¢«0s0O0s0 O O O O O O O O O
o o o o o o o0 o0 g 4o o o oo oo
To Stage —Unlatched Demands that Start Maximum Timers
oMt 4454 O O O O 0O O O O O
0 o o oo o o o o o0 o g oo o o g oo
87 ! —Window Time
i 2
UE) 3 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
g . (NN N N I I I I O
5 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
6
Last Modified 26/03/10, Issue 9.0.31 Form Ref: 3.1 (1) Last Modified 26/03/10, Issue 9.0.31 Form Ref: 3.2




Works Order :
EM Number
Engineer

: E69362

: P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Works Order :
EM Number
Engineer

: E69362
: P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Phase delays Fixed Time
T“seg;é"ﬁoves & Times (Not Fixed Time to Current Max)

—Phase delays Ez;esn:asgfge 0 1 2 ’ ) ° ¢ !

(® Phase Delays 0-29 (O Phase Delays 30-59 (O Phase Delays 60-89 (O Phase Delays 90-119 Time

No. Delay OnChange To By (X) No. Delay ~ OnChange To By (X) Next Stage * 8 9 v o o

Phase from Stage ~ Stage Seconds Phase from Stage  Stage Seconds Time

L 1B ]I EXN O s O U A o emoe B T % B m w2 »

RN B 1| b J[ JL ] [L_] [ | Nex Sige

e _JB_ ][ L1 L JL 1 [_J [ _] Tie

E [ ]| C 1 F 1 B JC 1 C 1] s % m m p om s w9

FIEJFE ] EJE ] BIL L] L] E

s_Jle |1 b1 B JL JL 1 [_J [ _]

B J[c ][ L] [ ] r ]| | | ] | [ ] —Phases Demanded and Extended under Fixed Time to Gurtent Max.

P e Je S b b RJL JL ) L)L ] v U2 B2 BwERBODBRYLb L
e ][ ]| I o O e~ T 6 I O e O e (O Exend O0¥M YWY WYY PEJ 0088 0000
e JL ]| N o CH e Y O N N N o N o (I s O 0 DD DODBODODODODBBHEBHEH
o J [ ]| I S O R T I (N O A e O e Exend 0000 O0DO0ODODDODOOOoOOoOaOooao
i L ]| N o I e O A N N o R o (I

(2 ][ || L1 =L JL_1 [_J ]

e J [ || LTk B JL JL 1 [_J [ _]

e JL T L e b B J 1 ]l ]

Last Modified 26/03/10, Issue 9.0.31 Form Ref: 3.3 (1) Last Modified 26/03/10, Issue 9.0.31 Form Ref: 4.1




Works Order
EM Number
Engineer

: E69362
: P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

CLF - Base Time

Works Order
EM Number
Engineer

: E69362
: P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

UTC General Data

r—CLF - Base Time

Controller Base Date

Controller Base Time

[—Plan Offset

Minutes  Seconds Minutes ~ Seconds
Plan 0 D D Plan 8 D D
Plan 1 D D Plan 9 D D
Plan 2 D D Plan 10 D D
Plan 3 D D Plan 11 D D
Plan 4 D E] Plan 12 D D
Plan 5 D D Plan 13 D E]
Plan 6 D D Plan 14 D D
Plan 7 D D Plan 15 D D

—Handset Range Limits

Minutes Seconds

O

—UTC General Data

Type of UTC
® 106

QO 316

Integral OTU Address

Number of Control Words

Number of Reply Words

(] Controller to respond to TC bit.
(] Introduction of UTC to be disabled by Priority Mode

I:] Non UTC RTC synchronisation input name

r—RTC Synchronisation Times

r—Clock Synchronise Time (UTC TS input )
Day Time
000000 |

Saturday ‘

r—Clock Confirm Time ( UTC RT output )=
Day Time

Saturday | [ooooo0 ]

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 4.2.2
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Works Order

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

UTC Control and Reply Data Format

Works Order

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

UTC Stage and Modes Data Definitions

—UTC Control and Reply Data Format
Bit 1 Bit 2 Bit 3 Bit4 Bit5 Bit 6 Bit 7 Bit 8

Control Words——

Word 1 [Fi

| | | |
Wod2 | | I | I | | |

Word 3
Word 4

[ Reply Words’

Word 1 Gi G2 G3 G4 G5 G6 G7 PB

Word 2 PC PD PF PG PH PJ

Word 3
Word 4
Word 5
Word 6
Word 7
Word 8
Word 9
Word 10
Word 11
Word 12
Word 13
Word 14

—UTC Stage and Modes Data Definitions
r—Mode Data Definiions——————————
Green Demand Green Demand .

Stage  Force Bit ConfirmBit ~ ConfirmBit ~ Stage  Force it Confirm Bit ~ Confirm Bit Manual Mode Operative:

Oewez  OrR O
o | H | 16
1 17

‘ il ‘ ‘61 H ‘ Manual Mode Selected:
2 | |[c2 | | 18 Oeiee [Om [
3 ‘F3 HG3 H ‘ 19 No Lamp Power, or Lamps Off due to RLM (
4 F4 G4 20
‘ H H ‘ D G1/G2 D D

R [es | | &
6 ‘FG HGB H ‘ 2 Detector Fault:
7 23 O O JorF
8 24 Normal NOT selected on the
9 o5 Manual Panel:

[JG1/e2 Orr O
10 26
1 27 RR Button Selected:
12 28 Oaeee [COr O
3 3 If UTC Reply Confirms are required
14 30 for a Controller Fault (CF) OR for

separate MC and RR replies,

15 31 Conditioning must be used.

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 4.3.2
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Works Order

Works Order

EM Number  : E69362 EM Number EGQgGZS
Engi : P M ROUSE Engineer : P M ROUSE
Inrtlgllzzstl}on : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED) Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)
Serial MOVA MTC - Time Switch Parameters
—Serial MOVA
—MTC - Time Switch Parameters
1 [om |2 [pxe |3 [Bx3 |4 [Pxe |5 [aiNs |6 [ciNe |7 [ax |s [oxe |
9 [cxo 10 [cx10 11 [HINTT 12 [kxi2 13 [HX13 | 14 [KsL14 |15 | |16 | \ Type Event Type Event
| ol v | v 0 ’Alternate Max ‘ MAXSETB 16 ’No Action ‘
17 [IN17 | 18 [ix1g | 19 [Jx19 | 20 [ssL20 | 21 [sster |22 | | 23 | | 2s | | 1 ’Alternate — ‘ ’W‘ - ]No e ‘ ’—‘
% | | 26 | |27 | | 28 | | 29 | | 20 | ER 32 | | » ’Alternate Viax ‘ ’MAXSETD ‘ 8 ]No Action ‘ ’ ‘
| | 5 | 36 | E3 B I3 | o] | 3 ’Alternate DFM ‘ ALTDFMB 19 ’No Action ‘
33 35
4 [Altemate DFM | [ALTDFMC 20 [No Action \
! ‘ ‘42 ‘ ‘43 ‘ ‘44 ‘ ‘45 ‘ ‘46 ‘ ‘47 ‘ ‘48 ‘ ‘ 5 ’Alternate DFM ‘ ’ALTDFMD ‘ 21 ’No Action ‘ ’ ‘
“ ‘ ‘50 ‘ ‘51 ‘ ‘52 ‘ ‘53 ‘ ‘54 ‘ ‘55 ‘ ‘56 ‘ ‘ 6 ’Conditioning ‘ ’W‘ 22 ’No Action ‘ ’—‘
57 | | | |59 | |60 | |6t | |62 | |63 | |64 | | 7 ’NoAction ‘ ’ ‘ 23 ’NoAction ‘ ’ ‘
Note - only 32 detectors available on MOVA 4.0 8 ’No Action ‘ 24 ’No Action ‘
9 [No Action \ 25 No Action \
10 ’No Action ‘ ’ ‘ 26 ’No Action ‘ ’ ‘
11 [No Action \ 27 [No Action \
12 [No Action \ 28 [No Action \
13 ’No Action ‘ ’ ‘ 29 ’No Action ‘ ’ ‘
14 [No Action \ 30 [No Action \
15 [No Acton \ ] \ 31 [No Acton \ ] \

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 4.3.4
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Works Order

Works Order

EM Number  : E69362 EM Number  : E69362

Engineer : P M ROUSE Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED) Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

MTC - Time Switch Parameters Array Master Time Clock - Day Type
Parameters r—Master Time Clock - Day Type
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

MAXSETB ] No. Mon Tue Wed Thu Fri Sat  Sun
MAXSETC ]
MAXSETD ] 0 O O O O o ]
ALTDFMB 1 D D D D D D
ALTDFMC
ALTOFMD 2 O o oo odd
MTCFo 3 (] I I N O O
UnUsed
- « O O0O®WOOO0d
UnUsed 5 D D D D D D

g Unsed 6 O O O 0O O O

€ UnUsed

- UnUsed 7
UnUsed 8 D
B"Ese: 9 O O

nUse
UnUsed 10 D D D D D D D
UnUsed l O O oo oo
UnUsed
o e 0O O O0O0OO00OO
UnUsed 13 D D D D D D D
B”ES‘*: 14 O O oo oo
nUse

UnUsed 15 O O oo oo
UnUsed

UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed

Last Modified

26/03/10, Issue 9.0.31 Form Ref: 4.4.2
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Works Order

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Master Time Clock - Time Table

Works Order
EM Number
Engineer

: E69362
: P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

LMU - General

—Master Time Clock - Time Table
View Time Table settings
( ® o015 O 1631 O 3247 O 4863
Number  Day Time Introduce Function Required Function Plan/
Number Parameter

[070000 ]  [INTRODUCE MAXSETA | L] Function Numbers:
[093000 |  [INTRODUCE MAXSETB ] 0 = Isolate From CLF
[150000 | [NTRODUGE MAXSETC l 1= Introduce a CLF Plan
[190000 ]  [INTRODUGE MAXSETD | 2 - Intfoduce a Parameter
[09:0000 ]  [INTRODUCE MAXSETB ] ( Combination of event switches
[t90000 |  [INTRODUCE MAXSETD ] 3= Selects an Individual
[o90000 | [INTRODUCE MAXSETB | avent swch fobe se
[190000 |  [INTRODUCE MAXSETD | 4= Selects an Indviduel
[07:3000 ] [SWITCHONAUDIO | ] dleared.
[220000 |  [SWITCHOFF AUDIO ] b ]
| | | I C R O
| | | | o] [ ]
| | I O e OO
| | | I CH O
| | | I C A O
| | | [ CI R O

—LMU - General

r—Lamp Monitoring - LMU Voltage

O ® 48
O O

r—Red Lamp Monitoring

Max Red Bulb Wattage

(] RLF2 Only Cleared by RFL = 1

(] RLF1 Only Cleared by RFL = 1

(] RLF2 Cancels RLM additional Intergreens

First Red Lamp Fault Speed D
RLM Additional Intergreen Handset Limits

Minimum Maximum

N R T

Streams with Phase BlackOut on RLF2

Jo [ U

O

U U L] U

Last Modified 26/03/10, Issue 9.0.31 Form Ref: 4.4.4 (1)
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Works Order
EM Number
Engineer
Intersection

: E69362
: P M ROUSE
: MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Integral Onboard LMU Sensors

Works Order
EM Number
Engineer
Intersection

: E69362
: P M ROUSE
: MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Integral Onboard LMU Sensors

—Integral LMU On-board Sensors for ELV Controller.
Number of LS cards fitted HPU Connection
2 1
r—Sensor Configuration For LSLS 1 (Cabinet 1)

Phase Aspect ~Sensor#  Sensor Type Load Type Phase Aspect Sensor#  Sensor Type Load Type

A Red RG 3:STC LED Nearside Ir O F Red As Seq. 1: STC Helios ELV O
A Amber Wait 2:STC LED Demand I O F Amber As Seq. 1: STC Helios ELV O
A Green RG 3:STC LED Nearside Ir O F Green As Seq. 1: STC Helios ELV O
A Green RG 3: STC LED Nearside Ir O G Red As Seq. 1: STC Helios ELV O
B Red As Seq. 1: STC Helios ELV O G Amber As Seq. 1: STC Helios ELV O
B Amber As Seq. 1: STC Helios ELV O G Green As Seq. 1: STC Helios ELV O
B Green As Seq. 1: STC Helios ELV O H Red As Seq. 1: STC Helios ELV O
C Red As Seq. 1: STC Helios ELV O H Amber As Seq. 1: STC Helios ELV O
C Amber As Seq. 1: STC Helios ELV O H Green As Seq. 1: STC Helios ELV O
C Green As Seq. 1: STC Helios ELV O | Red As Seq. 1: STC Helios ELV O
D Red As Seq. 1: STC Helios ELV O | Amber As Seq. 1: STC Helios ELV O
D Amber As Seq. 1: STC Helios ELV O | Green As Seq. 1: STC Helios ELV O
D Green As Seq. 1: STC Helios ELV O J Red As Seq. 1: STC Helios ELV O
E Red D As Seq. 1: STC Helios ELV O J Amber As Seq. 1: STC Helios ELV O
E Amber D As Seq. 1: STC Helios ELV O J Green As Seq. 1: STC Helios ELV O
E Green El As Seq. 1: STC Helios ELV O K Red As Seq. 1: STC Helios ELV O

Note : A (*) character nextto a sensor number indicates that the sensor would also be available on the External sensors screen. Please be sure

—Integral LMU On-board Sensors for ELV Controllers
Number of LS cards fitted HPU Connection
2 1
r—Sensor Configuration For LSLS 2 (Cabinet 1)

Phase Aspect Sensor#  Sensor Type Load Type Phase Aspect ~Sensor#  Sensor Type Load Type

K Amber As Seq. 1: STC Helios ELV O NA  NA N/A N/A O
K Green As Seq. 1: STC Helios ELV O N/A NA N/A N/A O
L Red As Seq. 1: STC Helios ELV @) NA  NA N/A N/A @)
L Amber As Seq. 1: STC Helios ELV O N/A N/A NA N/A O
L Green As Seq. 1: STC Helios ELV O NA N/A N/A N/A O
A Green RG 1: STC Helios ELV O NA  NA N/A N/A O
N/A N/A NA N/A O N/A NA N/A N/A O
NA  NA N/A N/A O NA  NA N/A N/A (@]
NA N/A NA NA O N/A NA NA N/A O
NA  NA N/A N/A O NA  NA N/A N/A O
N/A N/A NA N/A O N/A N/A N/A N/A O
NA  NA N/A N/A @) NA  NA N/A N/A O
N/A N/A N/A N/A O N/A N/A NA N/A O
NA  NA N/A N/A @) NA  NA N/A N/A @)
N/A N/A N/A N/A O N/A N/A N/A N/A O
NA  NA N/A N/A @) NA  NA N/A N/A @)

Note : A (*) character nextto a sensor number indicates that the sensor would also be available on the External sensors screen. Please be sure

Last Modified 26/03/10, Issue 9.0.31
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Works Order :

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Integral External LMU Sensors

Works Order :

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

RLM Additional Intergreens

r—Integral LMU External Sensors for Reg Signs (ELV Controllers)

r—External Sensors (1) r—External Sensors (4

Sensor Load Type Sensor Load Type
48 [4: STC ELV Regulatory Sign |
47 |4 STC ELV Regulatory Sign |
46 |4 STC ELV Regulatory Sign |
45 [4: STC ELV Regulatory Sign |

r—External Sensors (2) —External Sensors (5)

Sensor Load Type Sensor Load Type
4 [4: STC ELV Regulatory Sign |
43 ]4: STC ELV Regulatory Sign \
42 ]4: STC ELV Regulatory Sign \
4 [4: STC ELV Regulatory Sign |

r—External Sensors (3) r—External Sensors (6)

Sensor  Load Type Sensor  Load Type

Note: Sensors which have been used as Onboard sensors will not be available h

Phases Delayed
A B C D E F G H | J K L M N

Phases with RLF1
ZZIr X« —IOmTMmMmOUOoOw>»

Last Modified 26/03/10, Issue 9.0.31
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Works Order

Works Order

EM Number  : E69362 EM Number  : E69362
Engineer : P M ROUSE Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED) Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)
RLM Phase Inhibits Manual Panel
—Manual Panel
—Stage Buttons and LEDs'
Button  Title Called Stage for Stream
Phases Inhibited/Blacked-out No. 0 1 2 3 5 6 7
A BCDETFGHI JKTLMN 0 [ALLRED | o]

A 1 [BARRY ROAD |

B 2 [BARRY ROAD RIGHT TURN |

c 8 [Busexr |

D 4 [LLANDOUGH ROAD |

5 LLANDOUGH ROAD AHEAD ONLY _PEDESTRIANS 5

o E \ i \
g F 6 [REDLANDS ROAD 1]
£ 7
tsim | [
§ H r—General LEDs r—Manual Mode Enable:
« AUXT — AUX2  AUX3  AUX4 AUX 5 A .
T | n burycal)  (ighorprrty, | | © A e operale

J Conditioned O O O O (O When Handset Plugged in (Note 1) Special Condtioning

—General Button Manual Signals O™ | (©) When'MND' Command Entered s requied.
K None SW1 SW2  SW3
O Immediate Signals On
L omentary o g g g o —Mode Select Swiches Disabled
Dim Override As Start-Up .
M
AR ®© O O O CJvA [ Fixed Time CJctr
N

Last Modified 26/03/10, Issue 9.0.31
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Works Order

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Extend All Red - General

Works Order

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Extend All Red - Stage To Stage Moves

—Extend All Red - Generat

—Modes Supporting All Red Extensions All Red Timing:
Auto Extend to Max. Stream 0 1 2 3 4 5 6 7

Manual ] Extension Time

CLF U

uTC O MaxTime El

Hurry Call U

Priority O

Emergency Veh. O

VACLFUTCPi L

Fixed Time O

Part Time U

Manual Step On U

—Detectors Associated with All Red Extension Unit
Unit Associated Detectors
The
1 ‘ l l l l l l l ‘ association
bet
2| | | | | | | | e,
s | | | | | | | | e
4 ‘ l l l l l l l units
5 t b
| | | | | | | | e

6 ‘ l l l l l l l ‘ in special
7 ‘ l l l l l l l ‘ conditioning.

To Stage
0 1 2 3 4 5 6

From Stage

o O~ W N 2 O

Last Modified 26/03/10, Issue 9.0.31
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Works Order

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Extend All Red - Independent Intergreens

Works Order
EM Number
Engineer

: E69362
: P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Special Conditioning

Phase not effected by hold

A B CDEF G H I J KL MN

A
B
C
D

o E

£

® F

£

£

5 G

[t

@ H

©

<

o |
J
K
L
M
N

(MODEO EQL<6>)=MIL17

; MOVA PHASE CONFIRMS

NOT (PHASEB) =PB
NOT (PHASEC) =PC
NOT (PHASED) =PD
NOT (PHASEF ) =PF
NOT (PHASEG) =PG
NOT (PHASEH) =PH
NOT (PHASEJ) =PJ

PRSLMPAA.NOT (LMUINHA) =+MOVADET22

; CALL CANCEL CC OUTPUTS TO MOVA

CCTO0=MOVADET23
CCTO1=MOVADET16
CCTO2=MOVADET24

; MOVA CRB

IFT (PRSLMPRB+PRSLMPAB+PRSLMPGB) THN
RUN<94>

END

IFT NOT(MODEO EQL<6>) .NOT(CNDTMA95).SSNRM THN
RUN<95>

END

IFT CNDTER95+ ((PRVMODO EQL<6>).NOT (MODEO EQL<6>)) THN
LOD<10> 1SCRTCHO
TRUE=2SCRT1

END

NOT (1SCRTSTO EQL<0>)=.2SCRT1

IFT (1SCRTSTO GRT<0>) THN
DEC 1SCRTCHO
END

SSNRM. (NOT (2SCRT1) + (MODEO EQL<6>)) .CNDTMA94=MOVACRB

NOT (STAGE2) : :: .EXOB
EXCB
EXOD
EXCD
.EX0G
*=,EXCG

MOVA MODE ACTIVE LIGHTS HIGHER PRIORITY L.E.D.

PHASE OVERLAPS TOP MOVA

PED WAIT CONFIRM TO MOVADET22

CC LOOP ACTIVE AFTER CALL DELAY OUTPUT MOVADET23

CC LOOP ACTIVE AFTER CALL DELAY OUTPUT MOVADET24

NOT IN MOVA MODE AND IN NORMAL RUN TIMER

START A 2 SEC INTERNAL TIMER FOR CRB TOGGLE

WHEN TIMER TERMINATES TOGGLE CRB

Last Modified 26/03/10, Issue 9.0.31
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Works Order
EM Number
Engineer

: E69362
: P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Special Conditioning

Works Order
EM Number
Engineer

: E69362
: P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Special Conditioning

; TIMETABLED AUDIO OUTPUTS

LMPON.PHASEA.MTCFO0.CFEQO=AUDIO1
i

TRUE=+UCST1

; STAGE PREVENTS

AUDIOS SWITCHED ON WHEN PED PHASE A APPEARS _
MTCFO FLAG SET, PLUS IF CFEO IS ENABLED (IE CFE0=1)
ALWAY DEMAND STAGE 1

(MODEO EQL<2>) .NOT (UCPHA+LCPHA+UNLPUFA+LCST5+UCST5) =PRVSTS5

; STOPLINE LOOP OUTPUTS TO MOVA

CCTO3+ (PHASEH.HSL15)=MOVADET15

; DIN1 TO EXTEND

DIN1_EXT.NOT(CFEL1) :=+EXOD
*=+EXCD

; DETECTOR TOGGLE

i

IFT PHASED.DIN1.NOT(CNDTMA1l) THN
RUN<1>

END

IFT CNDTER1 THN
RUN<0>

END

PHASED.CNDTMAO .CFE2=+MOVADET2

; STAGE 5 PREVENTED UNLESS THERE IS A DEMAND FOR PHASE 5

HSL15 OR PHASEH _HSL15 OUTPUT TO MOVADET15

IF PHASE D IS AT GREEN AND THE DIN1 IS ACTIVE
RUN THE PULSE RATE TIMER,

PULSE RATE TIMER TERMINATED RUN PULSE OUTPUT TIMER

TOGGLE OUTPUT IS ENABLED IF CFE2=1
; PHASE D AT GREEN AND TIMER 2 ACTIVE SET MOVADET2

; PEDLINK OUTPUT TO NEW JUNCTION AT BUS GATE

LMPON.PHASEC .NOT (CFE4) =PEDLINK

; LAMPS ON AND PHASE C AT GREEN SETS OUTPUT "PEDLINK"
; DISABLED BY SETTING CFE4=1

Last Modified 26/03/10, Issue 9.0.31
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Works Order

EM Number  : E69362
Engineer : P M ROUSE
Intersection

: MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Special Conditioning Timers

Works Order

EM Number  : E69362
Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Special Conditioning Timers

—Special Conditioning Timer

Timers
(@ 0-31

O 3263

No Value Min Max
06 | fo | [s18

1 20 | Jo | [a18 |
2 [ o | [ |
s [ | o 3
e [ o | [ |
s [ o | [25 |
6 [ | o | [25 |
70 o | [ |
s [ | o | [ |
o [ o | [ |
0 [ o | [ |
w1 | [z |
2 [ | fo | [ |
13 o | [ |
w [ o | [ |
5 1 | o | |55 |

O 6495
200ms Description No Value  Min Max  200ms Description
X TOGGLE TIMER 16 0 255 | [J
X TOGGLE PULSE RATE 7 1 || O
O B[ | || O
O w9 o || O
O [ o | | O
O a [ | || O
O 2 [ | = | O
O sz | |[m |0
O a [ o | | O
O s | || O
O s [ |0 |5 | O
O a [ | | | O
O s | |[» | O
O w P || O
O o | || O
O | st [ ] ] ] O

—Special Conditioning Timers

Timers
(O 0-31

O 3263 ® 64-95

No Value  Min Max ~ 200ms Description No Value  Min Max  200ms Description

64 0 255 | OJ 80 0 (55 | OJ

s | | | | O st [ |0 |[» | O

6 | | o | [ | O 2| | || O

& [ | o | s | O s |0 || O

e [ | Jo | [ | O g [ |fo ][z | O

e [ | o | [5 | O s |0 || O

o [ | | [z | O g |0 || O

n [ | Db || 0O e[ | || 0O

2 | | | O 8| | |[m |0

s | |[5 | O o[ o || O

74 o ][5 | O w | P || O

5 | o | s | O a | b || O

% [ | o |5 | O e | || O

7 | ][5 | O w| | || O

[ | o |5 | O w [t | | | O [MNLAMPSOFF TIMER
[ o |5 | O \ | » 20 | E s | O [MOVA GRB TOGGLE BIT

Last Modified 26/03/10, Issue 9.0.31
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Works Order :

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Special Instructions

Works Order :

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Special Instructions

'E69362

Card Type Rack Posn Addr. Port Type Line Term Posn
Intelligent Backplane 16/0 Rack 01 0 I 000 - 007 2 LT1
Intelligent Backplane 16/0 Rack 01 1 I 008 - 015 2 LT1
Intelligent Backplane 16/0 Rack 02 2 I 0l6 - 023 2 LT2
Intelligent Backplane 16/0 Rack 02 3 I 024 - 031 2 LT2
Serial IO 24/4 1 1/01 03 4 I 032 - 039 1 1/01
Serial IO 24/4 1 1/01 03 5 I 040 - 047 1 1/01
Serial I0 24/4 1 1/01 03 6 I 048 - 055 1 1/01
Serial I0 24/4 1 1/01 03 7 o 056 - 059 1 1/01
CPU A

ST900 ELV CONTROLLER ITEMS LIST SHEET 1 (*I*L*)

REMARKS Note 1:

Please refer to special
instruction pages for
additional information on
items marked with an '*'.

| ITEM| DRAWING NUMBER | DESCRIPTION |QTY

1 |
2 1667/1/32900/020 |ST900 ELV Cabinet UK 20A 1 LSLS - Grey
3 1667/1/32900/040 |ST900 ELV Cabinet UK 40A 1 LSLS - Grey
4 1667/1/32900/021 |ST900 ELV Cabinet UK 20A 1 LSLS - Black
5 1667/1/32900/041 |ST900 ELV Cabinet UK 40A 1 LSLS - Black
6 | |
71 |
8 | |

9 1667/1/32943/001 |ELV Lamp switch (LSLS) kit 1
10 |667/1/32960/000 |ELV Lamp switch (LSLS) backplane kit 1
11 1667/1/32995/002 |ST900 I/O card kit (4 outputs) 1
12 1667/1/32995/001 |ST900 I/O card kit (16 outputs)

13 | |

14 | |

15 | |

16 |667/1/27004/000 |Integral TCl2 OTU kit

17 1667/1/27005/000 |SDE Facility kit

18 |667/1/32910/000 |ST900 Intelligent detector backplane kit 2

| |
| |
| |
| |
| |
| |
| [
| |
| |
[ [
| [
| |
| [
[ [
| |
| |
[ [
| [
| |
| 19 1667/1/33002/000 |ELV detector 6U rack expansion kit

| 20 1667/1/33074/000 |ST900 ELV 24 V detector supply Kit (6A) |
| 21 |667/1/20690/001 |19" Detector Rack |
| 22 | |

| 23 1667/1/32985/000 |ELV 20A to 40A upgrade kit

| 24 | |

| 25 | |

| 26 1667/1/33070/000 |ELV Regulatory Sign expansion kit

| 27 1667/1/32950/000 |ELV Audible supply kit |
| 28 |667/1/27117/000 |300mA RCD kit |
| 29 | |

| 30 | |

| 31 1667/1/32900/000 |Expansion cabinet kit |
| 32 1667/1/33072/000 |Cabinet mounted cut-out connection kit |
| 33 | |

I 34| |

| 35 | |

| 36 1667/1/27056/001 |Manual Panel Full kit |
| 37 1667/1/27110/000 |Manual Panel RS232 kit |
| 38 | |

| 39 | |

| 40 1667/1/16277/362 |Configuration Eprom (Issue 9. 0)

[ [
|

|

[

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 6 (1)
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Works Order
EM Number
Engineer
Intersection

: E69362
: P M ROUSE
: MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Special Instructions

ST900 ELV CONTROLLER ITEMS LIST SHEET 2 (*I*L*)

| ITEM | DRAWING NUMBER | DESCRIPTION

REMARKS

47 |

|
|
50 |
|

52 1667/1/33073/000 |ST900 Isolator locking kit
53 1667/2/20234/000 |Screw Lock Key

54 |
55 |

56 |667/1/27104/000 |ST800 / ST900 DFM Lens Kit
57 1667/1/21150/002 |ST800 / ST900 Gas Plinth
58 |667/2/27096/000 |ST800 / ST900 Mounting Stool

|

|

|

|

|

|

|

|

|

|

[

|

|

|

|

|

[

[

|

I 59
| 60
|
|
[
[
|
[
[
|
|
|
|
[
|
|
|
[
|
|
[
|
|

64 |
65 |
66 |

67 1667/1/32900/120 |ST900 ELV Cabinet Export 20A 1
68 |667/1/32900/140 |ST900 ELV Cabinet Export 40A 1 LSLS - Grey
69 [667/1/32900/121 |ST900 ELV Cabinet Export 20A 1
70 1667/1/32900/141 |ST900 ELV Cabinet Export 40A 1

71

78 |
79 |
80 |

|
42 1667/1/32900/920 |ST900 ELV cuckoo Kit - T200
43 1667/1/32900/921 |ST900 ELV cuckoo Kit - T400
44 1667/1/32900/922 |ST900 ELV cuckoo Kit - T800
45 1667/1/32900/923 |ST900 ELV cuckoo Kit - Microsense
46 |667/1/32900/925 |ST900 ELV cuckoo Kit - Peek

|
62 |667/1/26271/000 |Telephone Kit (Lightning protection)
63 |667/1/27118/000 |Surge Arrester (Lightning protection)

|
73 1667/1/32900/900 [ST900 ELV export rack Kit
74 |1667/1/32945/000 |ST900 ELV additional LSLS rack wiring kit

|
76 1667/1/27007/000 |IRM Facility
|

|
|
|
LSLS - Grey

LSLS - Black]|

LSLS - Black|
| |

Tx k% ***PLEASE NOTE ****%% %%

Works Order

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Special Instructions

ALL OF THE CAMERA INPUT'S HAVE BEEN INVERTED

THIS INCLUDES THE VECHICLE MVD'S, KERBSIDES AND ONCROSSINGS, YOU WILL NEED TO MAKE SURE THE INSTALLER
IS AWARE OF THIS SO THE CORRECT OUTPUT WIRING FROM THE MVD'S IS CONNECTED.

THIS IS TO MAKE SURE THE INPUT GOES ACTIVE OR P.D. IF ANY OF THE MVD'S ARE DISCONNECTED.

**THE DIAGRAM BELOW SHOWS THE LINKING BETWEEN THE CONTROLLERS**

BUSGATE MERRIE HARRIER
EPR089 E69362

1I/01 0 BUSOFF =—==——====—mmmmm e > BUSOFF 1I/01 8

1I1/01 1 BUSLF1 BUSLF1 1I/01 9

v

1I1/01 2 BUSLF BUSLF 1I/01 10

v

11/01 3 BUSCF

v

BUSCF 1I/01 11

11/016 PEDLINK < PEDLINK 1I/0

-
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Works Order

Works Order

EM Number  : E69362 EM Number  : E69362
Engineer : P M ROUSE Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED) Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)
Call Cancel Input/Output
—Input/Output
. . Port Number & Type Card Type & Address
—Call Cancel - E:Z?ft)solggsl Reauted Port: D O Inputs - O Outputs Intelligent Backplane 16/0
] Manual Allocation . (© Inputs & Outputs Card Address: 1
Unit Input Gall Gancel Phase Demanded DET Bt Type Name Reqd BP Inv UD Msc DFM DFM  Ext Used By Term  Term
No. Name Delay Delay (Unlatched Demand) No No lorO Group time Phs UTC SDE Pri HC CC AR UD Block No
0 [coLes | B 10 ] Olo o 1 om VRAOOOR P | 0000000 em a
1 T = > Olt 1+ 1 e vwoogpk P ] MOODOOOOem
| || | | | Olz 2 1 s MEooOgpk Jp ] MOOOOOOOem m
? CCETR R R ols & 1 WEOODOPF|f P | u0o00ooooean ~
3 (CEET o T I C O+ « 1 am UEMOOOPF P P u0000000ean s
4 | b P ] [] Ofs 5 1 ame VROOOR P |0 lwoooo0Ogan e
5 | 1] [ Ols 6 1 ox MMOOOpR ] |0]moooooogen s
o7 7 1 o @O Ok P J»|woo0oo000Qgean e
6 | N N I CH I
7 ’ ‘ lo ‘ lo ‘ I:] ‘ Add ‘ ‘ Delete ‘ ‘ Move ‘ ‘ Clear Used By ‘ ‘ Move to/from backplane ‘

Last Modified 26/03/10, Issue 9.0.31
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Works Order

Works Order

EM Number  : E69362 EM Number  : E69362

Engineer : P M ROUSE Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED) Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)
Input/Output Input/Output

—Input/Output —Input/Output

Port Number & Type

por

[7] Enable Signal Required
Check boxes

] Manual Allocation

O Inputs - O Outputs
(® Inputs & Outputs

Card Type & Address

Intelligent Backplane 16/0
Card Address: 1

DET  Bit
No No

UD Misc DFM DFM  Ext
Group

=3
2

Name Term

Block

Type
lorO

Reqd BP Used By

Phs UTC SDE Pri HC

voooo
OoOoon
oo
oo

oo
OoOoon
oo
oo

CC AR UD

oo
OO
oo
MO
oo
OO
oo
MO

time

CX9

N
N

21T
CX10

N
N
N

21Tt
HINT1

N
N
N

21T
1SL16

N
N
N

21Tt

KX12

N
N
N

21T
HX13

N
N
&

21T
KSL14

N
N
N

21T

OO OO0 OO0 O0O0
o000 ooogn

HSL15

N
N
N

21T

Term

No
C1
C2
C3
C4

D1
D2
D3
D4

‘ Add ‘ ‘ Delete ‘ ‘ Move

Manual Map Optimisation

‘ ‘ Clear Used By ‘ ‘ Move to/from backplane ‘

[T] Enable Signal Required
Check boxes

] Manual Allocation

Port Number & Type

por

O Inputs O Outputs
(® Inputs & Outputs

Card Type & Address

Intelligent Backplane 16/0
Card Address: 2

DET  Bit Type  Name Reqd BP Inv UD Misc DFM DFM  Ext Used By Term  Term
No No lorO Group tme Phs UTC SDE Pri HC CC AR UD Block No
Ol o 1IN MMODODOPR P e mOo00oO0o00Oem s
Ol 1+ 1 s MEMOODOR |p |0 mo000000eme e
Ofw 2 1 e MMOOOpR ] |0]moooooogeae &
Ol19 3 | SPARE MMOoOOoODON][ e jooooo0odem m
Ol 4 1 sz MMODODOPR |p w0000 000em s
Ol2t 5 1 Jsiat MEMOOOR P 0 wmO0000000em e
Ol2 6 1 oo MMODODOPR P 0| mO00DD0O0MO0em 8
Ol 7 | cols vwOo ap P ] MOOOO®OOewre 84
‘ Add ‘ ‘ Delete ‘ ‘ Move ‘ ‘ Clear Used By ‘ ‘ Move to/from backplane ‘

Manual Map Optimisation
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Works Order

Works Order

EM Number  : E69362 EM Number  : E69362
Engineer : P M ROUSE Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED) Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)
Input/Output Input/Output
—Input/Output —Input/Output

[7] Enable Signal Required
Check boxes

] Manual Allocation

Port Number & Type

por

Card Type & Address
O Inputs - O Outputs
(® Inputs & Outputs

Serial 10 24/4
Card Address: 3

DET  Bit Type  Name Reqd BP Inv UD Misc DFM DFM  Ext Used By Term  Line

No No lorO Group tme Phs UTC SDE Pri HC CC AR UD Block No
O |32 0 I PEDA13 MOOOO A DDDDDDDﬂ/mo
O |33 1 I PEDA14 MOOOod DDDDDDD1|/O11
O |34 2 I KBSA13 VMOV OO DDDDDDD1VO12
O |3 3 | KBSA14 VMOV OO DDDDDDDH/mS
O |36 4 | ONCA13 MOMDOO A MOOOODODO O wot 4
Ols7 5 | ONcAw MOROOpR | | wOo0o00o0oow s
Ol 6 I goodo ODdooOoOgoddwr s
Ol 7 I 0o U Odoododdw 7
‘ Add ‘ ‘ Delete ‘ ‘ Move ‘ ‘ Clear Used By ‘ ‘ Move to/from backplane ‘

[T] Enable Signal Required
Check boxes

] Manual Allocation

Port Number & Type

por

Card Type & Address
O Inputs O Outputs
(® Inputs & Outputs

Serial 10 24/4
Card Address: 3

DET  Bit Type  Name Regd BP Inv UD Misc DFM DFM  Ext Used By Term  Line

No No lorO Group tme Phs UTC SDE Pri HC CC AR UD Block No
Of# o |  BUSOFF voooop][ Jejooooooonw s
Ola 1 | BUSLFI voooopN ][ e ]joooooooow s
Ol# 2 | BusrF MOoooDopN ][ e |jooooogoow o
Ol# 3 | BUSCF MoooopN ][ e |jooooogoow
O |4 4 [ goodo JdooOooodwr 12
O (46 5 [ goooad Ooodoodgn wor 13
O |46 6 [ goodo I A N R I (e B
Ol 7 [ 0o U I () B
‘ Add ‘ ‘ Delete ‘ ‘ Move ‘ ‘ Clear Used By ‘ ‘ Move to/from backplane ‘

Last Modified 26/03/10, Issue 9.0.31
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Works Order

Works Order

EM Number  : E69362 EM Number  : E69362
Engineer : P M ROUSE Engineer : P M ROUSE
Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED) Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)
Input/Output Aspect Drives - ELV Controllers
—Input/Output

Port Number & Type

Card Type & Address

[7] Enable Signal Required
Check boxes

] Manual Allocation

por

O Inputs - O Outputs
(® Inputs & Outputs

Serial 10 24/4
Card Address: 3

DET  Bit Type  Name Reqd BP Inv UD Misc DFM DFM  Ext Used By Term  Line

No No lorO Group tme Phs UTC SDE Pri HC CC AR UD Block No
Ol o o Auwol voooopN ][ Je]jooooOogooe o
Olss 1 0  PEDLNK [ ]ooooooog o i
O |8 2 0 goddgg I I A (G
O |5 3 0 goddgg goooooon wr 3
O |60 4 0 goddgg I A A I A O 1 e
O |61 5 0 goodo Odoogogdwr s
O |62 6 0 goddgg I A A 1
O 7 0 odd O goooooogaw 7
‘ Add ‘ ‘ Delete ‘ ‘ Move ‘ ‘ Clear Used By ‘ ‘ Move to/from backplane ‘

r—Aspect Drives for ELV Controllers
[ Card Reversed HPU Connection
r—Aspect Drive Configuration For LSLS 1 of 2 cards (Cabinet 1)

Output ~ Phase  Aspect Use Output ~ Phase  Aspect Use
32 A Red Phase 16 F Red Phase
31 A Amber Phase 15 F Amber Phase
30 A Green Phase 14 F Green Phase
29 A Green Phase 13 G Red Phase
28 B Red Phase 12 G Amber Phase
27 B Amber Phase 1 G Green Phase
26 B Green Phase 10 H Red Phase
25 C Red Phase 9 H Amber Phase
24 C Amber Phase 8 H Green Phase
23 C Green Phase 7 | Red Phase
22 D Red Phase 6 | Amber Phase
21 D Amber Phase 5 | Green Phase
20 D Green Phase 4 J Red Phase
19 E Red Phase 3 J Amber Phase
18 E Amber Phase 2 J Green Phase
17 E Green Phase 1 K Red Phase

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 7.2 (6)
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Works Order

EM Number  : E69362

Engineer : P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

Aspect Drives - ELV Controllers

Works Order
EM Number
Engineer

: E69362
: P M ROUSE

Intersection : MERRIER HARRIER JUNCTION, PENARTH/ BARRY RD / REDLANDS RD(FAR SIDE PED)

/O - Group DFM Timings

r—Aspect Drives for ELV Controllers
(] Card Reversed HPU Connection
r—Aspect Drive Configuration For LSLS 2 of 2 cards (Cabinet 1)
Output ~ Phase  Aspect Use Output ~ Phase  Aspect Use
32 K Amber Phase 16 N/A N/A N/A
31 K Green Phase 15 N/A N/A N/A
30 L Red Phase 14 N/A N/A N/A
29 L Amber Phase 13 N/A N/A N/A
28 L Green Phase 12 N/A N/A N/A
27 A Green Phase 1 N/A N/A N/A
26 N/A N/A N/A 10 N/A N/A N/A
25 N/A N/A N/A 9 N/A N/A N/A
24 N/A N/A N/A 8 N/A N/A N/A
28 N/A N/A N/A 7 N/A N/A N/A
22 N/A N/A N/A 6 N/A N/A N/A
21 N/A N/A N/A 5 N/A N/A N/A
20 N/A N/A N/A 4 N/A N/A N/A
19 N/A N/A N/A 3 N/A N/A N/A
18 N/A N/A N/A 2 N/A N/A N/A
17 N/A N/A N/A 1 N/A N/A N/A

0 - Group DFM Timings
Handset Limiting Values
Input Group ~ State SETA SETB SETC SETD ‘
Gupo A g o ] B ] B ] [0 ] izt:e . “:‘)'I”:]
InActive (Hrs) ]18 \ 18| 18| [18 ] e (45 D =
Group 1 Active (Mins) ]30 \ EX EX EX
inActive (His)  [72 | 2] 2 ] 2]
Group 2 Active (Mins)  [30 | [30 ] o ] [ ]
InActive (His)  [18° | [18 | 8 | [8 ]
Group 3 Active (Mins) [0 | [30_] EX
InActive (His)  [18 | [18 ] [18 ] [18 ]
Group 4 Active (Mins) ]30 \ El EX 0|
InActive (Hrs)  [18_| [18 ] [18 ] [18 ]
Group 5 Active (Mins)  [30 | [30 ] o ] [ ]
inctive (Hrs)  [18 | [18 ] [18 ] [18 ]
Group 6 Active (Mins) |30 ‘ |30 ‘ |30 ‘ |30 ‘
InActive (His) ~ [18 | [18 ] [18 ] [18 ]
Group 7 Active (Mins) ’30 ‘ |30 ‘ |30 ‘ |30 ‘
InActive (Hrs)  [18 ] [18 ] EEE
Note - 255 or blank disables DFM monitoring of that state (active or inactive) during that timeset (/

Last Modified 26/03/10, Issue 9.0.31

Form Ref: 7.3 (2)
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7.4 1/O - Group DFM Timings

Index

1 General Junction Data
1.1 Administration
1.2 Streams, Stages, Phases Control
1.8 Facilities/Modes Enabled and Mode Priority Levels
1.4 Phases in Stages
1.5 Stages in Streams
2 Phases
2.1 Phase Type and Conditions
2.2 Opposing and Conflicting Phases
2.3 Timings
2.3.1  Phase Minimums, Maximums, Extensions, Ped. Leaving periods
2.3.2 Phase Intergreen Times
2.3.3 Handset Intergreen Limits
2.3.4 Phase Timing Handset Ranges
2.4 Phase - VA Demand and Extend Definitions
2.5 Phase Internal/Revertive Demands
2.6 Pelicans, Puffins and Toucans
2.6.1 Phase - OnCrossing and Kerbside Detector Definitions
2.6.2 Stream - Pelican/Puffin/Toucan Times
2.6.3 Phase - Pelican Puffin and Toucan Times
2.6.4 10 and Link - Pelican/Puffin/Toucan Times
2.6.5 Pelican, Puffin, Toucan Pushbutton/Kerbside Associations
3 Streams and Stages
3.1 Stage - Prohibited, Alternative, Ignored Moves
3.2 Stage Internal Demands / Ped. Window Times
3.3 Phase delays
4 Modes and Facilites - Detailed
4.1  Fixed Time
4.2 Cableless Linking
4.2.1 CLF - Plan(s) (No configuration data to print)
422 CLF - Base Time
4.2.3 CLF - Demand Dependent Moves (No configuration data to print)
4.3 Urban Traffic Control
4.3.1 UTC General Data
4.3.2 UTC Control and Reply Data Format
4.3.3 UTC Data Definitions
4.3.3.1 UTC Phase Demand and Extend Definitions (No configuration data to print)
4.3.3.2 UTC Stage and Modes Data Definitions
4.3.3.3 UTC Demand Dependent Forces (No configuration data to print)
4.3.4 Serial MOVA
4.4 Master Time Clock
4.41 MTC - Time Switch Parameters
442 MTC - Time Switch Parameters Array
4.4.3 Master Time Clock - Day Type
4.4.4 Master Time Clock - Time Table
4.5 Integral Lamp Monitoring
451 LMU - General
4.5.2 Integral Onboard LMU Sensors
4.5.3 Integral External LMU Sensors
4.5.4 RLM Additional Intergreens
4.5.5 RLM Phase Inhibits
4.6 Manual
4.6.1 Manual Panel
4.6.2 Manual Mode - Optional Phases Appearance (No configuration data to print)
4.7 Extend All Red
4.7.1 Extend All Red - General
4.7.2 Extend All Red - Stage To Stage Moves
4.7.3 Extend All Red - Independent Intergreens
5 Conditioning Data
5.1 Special Conditioning
5.2 Special Conditioning Timers
5.3 Fault Log Flags (No configuration data to print)
6 Special Instructions
7 10
7.1 Call Cancel
7.2 Input/Output
7.3 Aspect Drives - ELV Controllers
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‘Works Order : D i
EM Number * E69175 ;
Engineer  : P M ROUSE 5 al‘* L
Intersection : Windsor Rd /'Penarth Rd Vale of Glamorgan J40521 -
Administration
neral Specifications l O q
VALE OF GLAMORGAN
Coonertane | i N ]
Intersection/ Windsor Rd / Penarth Rd
General Description Vale of Glamorgan Contioley) = ]
Serial Number
140521
STS /EM Nomber E69175 lssue 3|
Controller (® New O Modification 'Equtpmgnl L j
S ) nstalation by
Area Specifications/ L j
Customer Drawings Slot Cutting by L j
Specifcation Section | | Civ Works by r 2l
TR A L ] Customer's Engineer COLIN HILL j
Quotation o [ A AR T =
WoisOterto. [ ]
ignal Company Use Only
(IF Prom Label as >) Prom Number 16277 | PromVanant [175
Signal Engineer IiM ROUSE - -
Configuration Check Value C2 0 DC EE
ontroker Options
Hardware Firmware Type and lssue |Paeoo 1SS 25 ] Other Options
L -
| wm@&m Cabinet Options ‘|
o
CabietRack Kit Type Opions O O O @)
CabinelRack Variant Cuckoo Options O

iy Volis E] Hz

ot AMpS  Dimming _ Answer Issue
Low Inrush Trat O Edit Issue

Watts

Date
Created

| Engineer - o
| Intersection : Windsor Rd / Penaru#

Works Order ; |
EM Number :E69175 '°

:PMROUSE 4
vale of Glamorgan J40521

Streams, Stages, Phases Control

[—Select Object to Add/Deletefi

Streams: Phases
Current Total Number of Phases
O Current Number of Streams E
Of @ MNumberof Real Phases Ez]
(O Number of Dummy Phases E
Slages Switched Signg
TN
Current Number of stages . Number of Switched Signs B
o (inc. ALL-RED stages) ﬂ ©)

A i
ACLIONT

LAddAl j

ueleie rl

“es 30 Amp minimum for controller, 15 Amp minimur for pefican/ightly loaded controter |' |

Form Ref. 1.2

Form/Ref: 1.1 Last Modified 24/05/13, tssue 3.0.10



Works Order

Last Modified 24/05/13, lssue 3.0.10

Last Modified 24/05/13, Issue 3.0.10

Form Ref: 1.4

"Works Order : .
EM Number : E69175 [ EM Number  : E69175
Engineer : P MROUSE v + Engineer : P M ROUSE
Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521 Intersection . Windsor Rd / Penarthi Rd Vale of Glamorgan J40521
Facilities/Modes Enabled and Mode Priority Levels Phases in Stages
—Faciies
[ Mancal Controt {1 Part Time ] London 1Y [} PefcanuffirToucan Fackies Phases
[ Manuat Step On Mode Master Time Clock LT A B C D . EF GH I J KLMNOTP QRTSTUV WX Y Z A2
CLF {Base Time) RED Lamp Monitoring [ Extend AtiRed [ Hokiday Clock 0 i || L i | ]_ [ | !
CLF {non-Base Time) /| Lamp Monitoning i ) IR it = === — |
UTC Facity ] Linked Fixed Time D Fém e L] FaftoPan Timo | , _-._ L _ _.-_!___:_ - ..._._ =l _!___ + ! | .
[ Hurry Ca Mode FT To Current MAX (3 Ripple Change (] Senal OVA 0L K | _._h o [ | . o _. " =
[ Priority [] Speed Measurement [ Non-uKk 3 [ W | [- )] | [ |
] Emergency Vehicies 7] Downkead To Level 3 (] 4 ‘i| = . i u ] | 1 T T ]
intogral OTU = T : L., 1
Starting Intergreen [A intogra 5 Emm = _[! Ol .-. ) ]
6
—Hode Privity c | == =t U |2 L T S L
RN ‘@i 4 5 6 f 8 8 100 Otow O Medum OHgn @ Maxiem g’ L] 1 [. A
Part Time 00000000000 =8 I ]
Emergency Vetce O0000000000 | s <o T 1 on a o iin = e
Hurry Cal 00000000000 Defaut PROM data e O (I A i =7 : 1
e B Yo Xe Xo Xe e ReRe Re X e Xo) - 10 | |
uTC 00®00000000 orrespondence Monitaring to inc 1 4 —t—1 | - .— — -
Manual Step On O00000O0O0O0OO0O {7 Rods (] Ambers 12 1T T T e
seected FTarvaorclfr O @ O OO0 O0OO0OO000O0 [ swiched Signs [ ] Ignore Reds and Ambers [ S VRN O Y N A o
. during Fail to Part Time 13 |
Cableless Link (CLF) @) O O ® O OO O 00 O r—Flash Rate (ms} —-——+ _!‘ =1 I T ]
Priorty Vohce 00000000000 1 : 1R [
Vehick Actuzted 0000®000000 [ ] ot [ ] on 15 T T T
Fived Time O0000O®OOOOO . Al l il i mi!_ }
17 SN L= = S — _..1 —— S .
INNRENERRE BN
Form Ref: 1.3



"Works Order

EM Number : E69175

Engineer : P MROUSE

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Stages in Streams

—Stream Datar
0 1 2 3 4 5 & 1
B a1 =]
Startup Stage D @
Part:Time swich off stage
Standalone Pedestrian OO000000aoD

NB  For & Stand-Alone Stream, the reversion must be to Al Red stage o
Traffic stage/phase to mest the relevant standard or specfication

Stages

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

15 16 17

‘HENENEN

-

in dtream

_ast Modified 24/05/13, Issue 3.0.10

Form Ref: 1.5

I Works Order

EM Number ° : E69175
Engineer : P MROUSE

Intersection . Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Phase Type and Conditions

[ T=Phase Type sod Canddion = — = —
@ Prases Ato P O Phases Qo F2
| Phase  Title Type ?f:., ;;;," ::
A | [BaRRYRD 0 UK Tatic O |
[B_] feosavspur 0- UK Trafic ] ]
[c ] Ry RORA [0 UK Tratfic O Y O |
| | [cocan spur T | o uKTeatic N |
| | E_] [Pewnari Roa ] [o- UK Trattc N
[F_] [vewosorRD ] [~ UK Taatic ] D E |"'___|
' E] [PED ACROSS BARRY RD SW 1~ UK Far Side Pedestran 1] [o—___ 1
| | [i_] [pen across maarYRO N [ 0K Fr Side Pocstion N O |
| | ] [PeD'ackass penarTH EXIT | [1- 0K Far Sice Pedostian 1 1P 1]
[/ ] [Pen AcRoss PENARTH ENTRY 1~ UK Far Side Pedearan O | |
[k ] [PEDS ACROSS COGAN SPUR EAST BOUND 1 UK Fer SKle Pedestian | |
| :] PEDS ACROSS COGAN SPUR WEST BOUND {1~ UK et Side Pegestran IE] :]
| [ [PEBS ACROSS VeNDSOR RD SOUTH BOUKD | [£-K Fer 55 Pedeation O O |
|| [1] [Pes AcRoSS wiNDSOR 1D NORTH BOUND 1 UK Fai Side Pedestrisn [ T
| | [0_] [-#OSOR RD LEFT TURN SLIP TO BARRY RD (%) 0 UK Tratic O O |
Z] IPEDS ACROSS UT SUP TO BARRY RO (%) 1~ UK Far Side Pedestion ] E] D :

i
! 1} App Types. 0= Aways
I

Appezrs, 1 = Appeers if dent'd pror £ nterstage, 2 = If derrfd, 3 = N desvd before end of windaw time

2) Term Types. O = Tenrix ot end of siage, 1 = Tesmis when Assoc phase gains R O W, 2= Teurr's when Assoc phase koses ROW
3} The HVY Fad Flash fiekfs ase kor information only on ol but STB00ELY Controllers  For other contsalers, physical switches of knks (etc | sefect which aspects fiash and these need 15 be set up manusty

| Last Modified 24/05/13, Issue 3.0.10

Form Ref: 2.1 (1)



Works Order | IWorks Order

EM Number  :EB9175 | EM Number  : E69175 )
Engineer : P M ROUSE : | | Engineer : P M ROUSE
Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521 Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Phase Type and Conditions - : Opposing and Conflicting Phases

(—Phase Type and Condiions ——— e T e —— —er— —‘
QO Phases Ao P (© Pheses Qo F2
Phase  Tie Type m I$ m [ —Selact {s) To Configure
Q| [BARRY RD LEFT TURN SLIPTO PENARTH RD 0 UK Tratic [D D[__—] Oa Qo O+ Q2 O3 04 O O O
[R__] [PEDACROSS BARRY RD LT SUP TG PENARTH RD 1~ UK Far Sido Pedesirion | O | [
[5__] [PENARTH RD LEFT TURN SLIP TO COGAN SPUR 0" UK Tealfic | O | I
[T__] {PED ACROSS PENARTH RD LT 7O COGAN SPUR 1 UK Far Side Podestion | O [ | |
[1_] [cOSAN SPUR LEFT TURN SLIP 7O WNDSOR RD | o~ WK Tofic O | | ;
[V DS CACES CO0A 3708 70 w500 1) | GATHO P 1\ 70| O T | [ ABCDETFGHI!I JK LT'DM haNse OP QRSTUVWXY ZA
[ ] [y sTace 1 7 UK Greenvrnw | | || L b o A
| ooy stacez 5= UK ook o . | | A o] o[Co[CafCo o [Cafo[o[Cojo[o[o]o]|ofo o" ofo|[o]ofofofo[e]e
MTAGEJ 2~ UK GreenArraw E DI: I I |Blo Co| o |[Co[Co|Colo|o|o|o]Cofo|o|o|o|o|ojofo|Oo|Oo|]Oo|OjlO]|O]|OC
D DUMMY STAGE 4 2. UK GreerArow E D‘: | |C|o|Ca o |[Co|Co|o[Co]lo|o|lo|o]|Cojo|o|ofo|ojlojo]o|o|ofojofofe
[ ] [pusy siaces 2 UK Groenhrow P 4] | | D [Cafo [0 Co|Colo|o|Colo|o|Colao|o|o|lo[o|o]jolo[o|o|o[ofo[e]o
i [ | E [Co[Co|Co|Co ColCofo|o[Cojo|o|[Colo|o]|o|o|o|o]{o|o|ofafo|o]ofoO
! F |Co|Co|Co|CojCo o|o|Colo|Co|/o|o|Cojo|o|o|o|o|o|o|o|afo|o]ofoO
| | | G i o [Colo|o|Cojo : o|lo|[ojo|o|]o]o|o|o|o|o|o}jo[ofo|o|o]|o|o]oO
| |H|Colo|Colo|o]|o|oO ololo|lo|o|o|o|o|o|]o]|]o]o|o|o|o|Oo|OfO]|O
| | ilo o|o|Colo|Cojo]o olo|o]olo[o|o|[o]|o]o]o]a|oe|o|o|o|ofe
g:.‘:;mn; mm;&;:’:}mm;:ﬁm# 'ada"\:f; > ,mmm“:: mhnmo.w. J[o[o[ofo|colo]|o]o]o olo|o|o|o|o|[o[o[o[o]o|[o[o]a|o]o]o
3) The HW Fod Flzsh ek are for inormation only on ol but STO0OELV Condrollers, For other cordrollers, phycal swiches o Enks (eic.) select which espects flssh and thes need 0 be set up manusly | | |k[colofofololcalofo]o]|o sTolololololololololololololo]o
i 2 ‘ L|ojCojo|Cojo|o|o|lo|lojof0 olfo|o|lo|o|o|lo|o|o]|]o|o|o]|ofO]O
i g Mio|o|Cojo o|lo|o|o]o|ao|o olo|lo|of[o|o|ofjo[o|jo]|o|o]o]o
| S | Nlo|ofo|o]o|Colo]o]o|o[o]o]o olo[o|of[o]ofo]|oe]|o|o|ofo]fe
Ll |Ofofofo]ojofof[o]ojofofa]o]ofo Cofo|o|o]o]o|o|o|[ofo[o]o
: Plolojo|o[o]o|o]o]Jo|o|o]o]|o]|o|Co oflojJo|o|o|o|o|o[e]o]o
| Qo o (] o o ] o ] o 0 o o o [+] o o Cao| o L+ ] o o o o ) ] 0o
Rio|o|lo|o|o]o|o|o|o|e[a]o|jo]lo|o|o]|Co o|loflo|ofo]o[e]o]o
‘ | S|o|lo|o|o|]o|o|[o|]o]o|o|ofojo]jo|Oo|OojO}|O Cojlo|jo|o|o|ojojo
| |T{o|o|o|o[o|o[o]o[o]|o[o|jo|o|[o]jo|o|o]|o|Co oloflofo]o[o]o
Ulo|o|o|o|o|o|oc|ofo|lo|ojo|ofojojolojo]a]o Colofojo|ofo
‘ Vio|o|o|o|o|o|o|o]o|olo|o|o[o|o|o]e olofCo ololo|o]o
lw [o|o[o|of[ojo|ofjo|[ojo|o|ofjo]|]o|[o|o]o]o|a|o]o]o olofo]o
X lo ojlo|lo|ojJo|[o]o[o|]o]o]o]o]Jo|lo|[ofo]o]|o]o]o]o]o ofofo
‘ Y olo|lo|lo|o]ololo]o[ofjololo]e|o|o|o|o|[ofe]o]|o]o]o oo
I |Z{ojo|lo[ololo|o|o|o|[o]ofo|lo|ofo|lo|o|o]|o|o]o|o|ojo]o o
| |A2! olojlo|lo|o|o]o|o|o|o|o[o|o|o|ofofoe|o|oje]o]|o|o|o]o]o

Last Modified 24/05/13, Issue 3.0.10 Form Ref: 2.1 (2) | | Last Modified 24/05/13, Issue 3.0.10 Form Ref: 2.2



Works Order

=M Number
=ngineer

: E68175
: P M ROUSE

Works Order
EM Number  : E69175
Engineer : P M ROUSE

intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Phase Minimums, Maximums, Extensions, Ped. Leaving periods

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Phase Minimums, Maximums, Extensions, Ped. Leaving periods

—Phase Minimums, Maximums, Extensions, Ped, Leaving periods
) (® Phases Ato P Q Phases Qto F2

Phase FMinGreen— —Min Ped Cir— r—Extensions—)

A B c D 13 F G H Pre-timed
0 | O O FIFIF JEIE JEJEIE 10
B || P JE JEJF JF JF ] 10
ENED || D]l JE kI 1 Jp 1B 10
| F A o O o o o o o [ e e o =
E L [0 fon 25 25 3 3 N O I O O T =
Al EL el PE e JEJEJE JE 10 ] O
B ED || i ||| D e Ed e JEJEJE ] O
| E ; o | JEJEJEJEJE 1] O
| o L o o I o o o o o
o o o o o o o o o o =
FIED || ED||BD || EDEdEdeE e JEJE 1] O
| o o o oo o o o o
P B T |E || EJEJEJEJE JEJEJE ] O
o)z o o o o o o o Y i
el 1 || B EIm e JE ] JE JEIE] D
FlED || E I ||P] | EDFE b e JE JFE JE ] o
NB: For Standalone Streams see Help for use of Max. Sets.

—Phase Minimums, Maximums, Extensions, Ped. Leaving periods
i O Phases Ato P ® Phases QtoF2
Phase [~Min Green—] r—Min Ped Cl— [—Extensions=
A B c D E F G H Pre-timed
| dljE ]|k R 1P JPp_JF _Jk_1F a
RIEJ||EJ|ee | Jk JP 30 Tk 1k 1k 10O
| T | 0 I X Y O X o O O
3 1| o] v | Pl 1 o 0 [0 O
| o O 2 0 X - OO O O Oy =
I 1 | o O N XN N o CH I OO I I
e | J P JP Jp 10 Jk 1P _]DO
]| B p P J JE JE Jp JP JP 1k 10
[ 0 foo [0 0 [o [0 PP P =
2 | N | o O O CH I N OO CHN I O
RN | Edfe | J JE I JFJF 10 1k 10O
O
O
O
O
a
NB: For Standalone Streams see Help for use of Max. Sets.

ILast Modified 24/05/13, Issue 3.0.10 Form Ref: 2.3.1 (1)

Last Modified 24/05/13, Issue 3.0.10 Form Ref: 2.3.1 (2)




Works Order
EM Number : E69175
Engineer : P M ROUSE

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan 140521

Phase Intergreen Times

r—Select {s) To Configure

Om Qo O1 0O2 O3

O

O

o O

NB: On a Stand Alone Pekicar/Toucan/Puffin Stream the Intergreens between Pedestrian and Traffic Phases are controked
by the tiings (PBT, PIT, CMX, CDY, CRD and PAR), therefore 0 should be entered for the appropriate intergreen times i gnd below

To Phase
A B C D E F G 1 K L M N O P @ R S T U V W X Y zZ Az
A (7187 M T T 5= N
8 7 7191 7
c 5 5[5 9
D|s 5|5 10 5
Eis|e6][6]s 7 [ 10 10
|RF iie] 5 [isT|dsE]in 10 9 5
G 5 5
H |10 10
[ 5 5
J 8
| K5 5
gl L 10 10
£ ‘ M 5 5
E|N 1
E | O b
P 7
Q 5
R 6
s
T 6
u 5
v 65
w Ml n]s
X 5 EHERIE
Y 10 | 10 10
z 10 ]10] 11 5
| A2 5|5 5

| 1 24/05/13, Issue 3.0.10

Form Ref: 2.3.2

| Works Order
|EM Number  :E69175
| Engineer : P M ROUSE
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M Number :E69175 l EM Number : E69175

ngineer : P M ROUSE Engineer : P MROUSE
tersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521 | Intersection : Windsor Rd / Panarth Rd Vale of Glamorgan J40521

UTC Demand Dependent Forces | Serial MOVA

| | —Sernal MOVA— =

It no data s enterod for a stage then a demand for any phases in that stage wil be considered |
The data specifiet on s screen wil also change the screen 1 [ant |2 [ |3 [asa j4 [ome |5 [cxs |6 [csts EE |a [Bx8 |
CLF - Demands to Consider with Demand Dependent Stage Maves | |
‘ |9 [esto | 10 [pourio | 11 [osLas | 12 [Emn2 | 13 [Ex13 | 14 [esLis J1s [Ems | 16 [Ext |
|
| 17 [FNtT | 18 [Fxie 119 [Fstie |20 { | 2 frxes | 22 frsi2 | 23 [oout2s | 24 [ !
Phases ' 25[ |26| |27| |25| I29| |3°I |31| |32| |
T A B CDETFGH HI 4 KLMNOPAI GQRGSTUVWXY zZA2 .
0 - =L [ [ s | £ Jar | |3 | f 0 | |0 | |
|
! N N | HE |4 | J 4 | Jar | | | |
2 |
o RE I % e P e P e [ e [ s [ e[ Js[_]
N ] ] ; o7 [ | | EX Joo | ot | |6 | Jea | Joe | |
5 | Note - only 32 detactors avaiable on MOVA 4 0
6 -
7
n
5|8
E]
eillla
10 |
11 |
12 .
13
| |
14 |
15 |
16 |
117 :
\ |

ast Modified 24/05/13, Issue 3.0.10 Form Ref: 4.3.3.3 Last Modified 24/05/13, Issue 3.0.10 Form Ref 4.3.4



'orks Order :
VI Number :E69175
Igineer

: P M ROUSE

tersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

MTC - Time Switch Parameters

Works Order

EM Number  : E69175

Engineer : P M ROUSE

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

MTC - Time Switch Parameters Array

—MTC - Time SwitchParameters

Type Event
0 [Altemate Max | I—MAX—SET‘
1 [Atemate Max T | MAXSETC
2 [Atemate Max i ’MTD_|
N
JEm I
5 [iloAciion udl | | ‘
6 [NoAcion 55| ’_——l
7 [NoAdion [k |
8 [NoAcion M
= TiE =
0. [NoAcion =]
11 [NoAction |
12 [NoAction =)
| A
14 [NoActon ]
15 [NoAdion _ I 11

1l

Il

LLLL_LLf___LL\_L___

il

—— UnUsed

ast Modified 24/05/13, Issue 3.0.10

Form Ref: 4.4.1

Parameters
0 1 2 3 4 5 6 7 B8 9 10 11 12 13 14 15 16 17 18 19 20 29 22 23 24 25 26 27 28 29 30 N

MAXSETB .
MAXSETC .
MAXSETD .
MTCFO
UnUsed

UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed

Events

Last Modified 24/05/13, Issue 3.0.10 Form Ref: 4.4.2




orks Order

ANumber :E69175

igineer : P M ROUSE

ersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Master Time Clock - Day Type

Works Order
EM Number  : E69175
Engineer : P M ROUSE

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Master Time Clock - Time Table

—Master Time Clock - Day Type
No. Mon Tue Wed Thu Fr Sat  Sun
0 HRE I (=R a
1 EESE Ee &k
2 El EeE CEOEE
3 O 0O0000ad04d
4 Els B oE G o
5 [ e E O 0O O
6 Os = FE (= Elae
7
8 O
9 @* i
ot SERIE S EE aE E
1 OyE =7 O @ Ee E
2 0O O0OOO0O~O0OaO0
B OE & O @ & 0
fgl Mg iml = ol s O i
e s @E B 0O 00 0

—Master Time Clock - Time Table

iew Time Table settings
® 015 O 1631 O 41 O 8
Time Introduce Function Required Function Plan/
Number Parameter
foe000 | [INTRODUCE PLAN?2 Function Numbers:
fosa00 ]  [NTRODUCE PLAN4 0= Isolate From CLF

1 = Introduce a CLF Plan

[5a00 |  [NTRODUCE PLAN3

[190000 ] [ISOUATE TO VA

2 = Introduce a Parameter

[iBoodo | [INTRODUCE PLAN2

{ Combination of event switches }

[oo000 |  [NTRODUCEPLANA

3 = Selects an indidual

event switch to be set

[G450 |  [NTRODUCEPLAN3

[ew® | [SOATETOVA

4 = Selects an Individual
event switch to be

[osoo00 ]  [wTRODUCE PLAN2

cleared.

[1000:00 [INTRODUCE PLAN 4

15:30:00 INTRODUCE PLAN 3

18,0000 [1soLaTE TO VA

fos3o00 ™ |  [ENABLESTAGES

[e3000 ] [DISABLESTAGES

[54500 ]  |ENABLESTAGES

1
1 1

[Bood0 |  [DisABLE STAGE S

AR R EENEEEEE
OOOOR00Oo0000000
1

ast Modified 24/05/13, Issue 3.0.10
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ks Order -

{ Number :E69175

gineer : P M ROUSE

srsection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Master Time Clock - Time Table

Works Order :

EM Number : E69175

Engineer : P MROUSE

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

LMU - General

“Master Time Clock - Time Table

few Time Tabie settings

‘—VO 015 ® 1631 O 347 O 463
Number ?;ge B“’@%@ Introduce Function Required :‘tm ::mw
feremor | [INTRODUCE MAXSET A |» AETE]} 1fa0] Function Numbers:
[T & 14 {YIRTRODUCE MAXSET B Ly | | 0= soiate From CLF
Pgme WODUCEZMTC I D B 1= Introduce a CLF Plan
|1B'36:604| INT-RODUCEM_AXS‘ET[) —I E] D 2 = introduce a Parameter
10 o T | [ [ Rl el | = 2 (:Combination of event swiches }
IE‘ r J '7 ] D D 3=Sewsanlndeual
EI r J h J ‘ Bventswlchlobe-sé
E === il il 0 S YT -
D r == ] [9__'] [F__I cleared.
ERALEEN ) =2 ) | D 1 T
3 ] e [ O R O
] | 1 ] ] b
- | | B e o |
DTy o | T [ T30 o] (o]
R 1 | | L [ O
L [ T | ) ) B O R OO

—LMU - General
—Lamp Monitoring - LMU Voltage
® 200240 @)
O s50050,100120 O 230CLS

—Red Lamp Monitoring

First Red Lamp Faull Speed L]

RLM Additional Intergreen Handset Limits——

Max Red Buib Watiage @
] RLF2 Cancels RLM additional Intergreens

Minimum Maximum

(I I C

RLF2 Only Cleared by RFL =1

] RLF1 Only Cleared by RFL = 1

Streams with Phase BlackOut on RLF2
\,Do O+ O2 O3 O« 0O O O

ast Modified 24/05/13, issue 3.0.10 Form Ref: 4.4.4 (2)
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wks Order
| Number  :E69175
gineer  :P MROUSE

srsection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

LMU - Sensors

S [ S

_MU - Sensors

In-Board Sensors On-Board Sensors External Sensors

Sensont Bub  NLM | Senson Bub  NLM | Senson Bub
hase  Sensor Type Watts CLS | Phase Sensor Type Watts  CLS | Pin Drwve Sensor Type Wats
i ) R e o s S| R—
"B [asseq O | ®\R  [asse O [ None z
NC  as Seq. O 1918 |As Seq. ] 351214 None :
o G e | = O W | —
= G | L B A o—
" e G | e e ]
"G [asSen. 0 |sw |E R | [None :
o | = I | TS—
ni 0 |y [ [41v014 l Jl"m J
10V [as Seq. ] | s\ O {42\z216 None Z
VK [as Seq. - 0O |7 O [4\an None E
12\L O |82 O [#va2 | ||N,,“e J
13\M - O |2sc2 [ [45\b14

14\N  {as Seq. ] |30\02 0 [4\218

1510 [as Seq. [ |3ne2 m AL

16\P O |32\F2 O (481212

1st Modified 24/05/13, Issue 3.0.10

1
Form Ref: 4.5.2

Works Order
EM Number  : E69175
Engineer : P MROUSE

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

RLM Additional Intergreens

Phasaes with RLF1

BFBN<XxZE2<CH®»IDIOZIZIrXe—-—TOTMOOOD>

i Last Modified 24/05/13, Issue 3.0.10
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ks Order .
{Number :EB9175 /!
Jineer : P M ROUSE

srsection ; Windsor Rd / Penarth Rd Vale of Glamorgan J40521

RLM Phase Inhibits

Works Order

EM Number  : E69175

Engineer :PMROUSE -l

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Manual Panel

—Manual Panef
r—siage Butlons and LEDS
Button  Title Cated Stage for Stream 1
Phases Inhibited/Blacked-out o ¢ 1 2 3 4 8 & 7
ABCDETFGHIT JKLMNOP QRSTUVWXY ZA2 ®  [ALReD O} o N 2 2 |
ACTTTT T . | m i _“, T B ] ] j~ 1 [BARRY RD AND COGAN SPUR 1 O O | O [
: m EEEEEE ;o | DRI
c -
° [ ] B 3 [WNDSORRD 8 I 2 O |
' 5 S ‘[ ] o [
Fl m m (] il *o I | | |
G VO 0 Y G A & |
i il 1) L T | O |
| : LKL UFL L] | I —General LEDs —Manual Mode Enable
1 i AUX1  AUX2  AUX3  AUX4 AUX5 A !
K [l ]I {Hurry Cal  {Higher Pricrty) © o ?:;?h:s to operate
. | Conditioned %] ¥ %] ¥ %] O Wnen Handset Piugged in (Note 1) Special Condiloning
B N i [ oo Butone Manual Signals O (O When 'MND' Command Entered e
M i i None SWI  SW2  SWB
N | . {mmediate Signas O
N = ] — _IL "m:‘:” o l(]) g g g e S On ~—Hode Seloct Switches Disabled
| L Dim Overnde As Start-Up R
N i . ® O O O CJva [ Fixed Time Ccetr
Q ] [ =
R _; 1 i IS8
s " ] I
T L [ |
A | V1 2
. S (O | )
V i (K] U=
" T T e
PR — —f S R e B s - N bt
X |
— — —' — t
Y ) N O I N S O O
z _ { [
.l g1 1 4 et
S i 4 J . I I B

st Modified 24/05/13, Issue 3.0.10 Form Ref: 4.5.4
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ks Order
| Number :E69175

gineer P M RGUSE

arsection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Speed Discrimination / Speed Assessment Equipment

Works Order :
EM Number  : E69175

Engineer : P M ROUSE

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

SDE - Gaining Phase Delays Affected

‘Speed Discrimination / Speed Assessment Equip

VA Curtaited VA
Assessor  Assessor Assassor  Associated | Phase Extra m':dms Phase Extra El;tens;ons
Number Input Name Type * Phase Terminated  Intergreen o roccn Terminated  Intergreen 45 Force
(©) SDE/SA Card Extra IGN Extra IGN " )
0 A 0 a ] Gaining Phase Delays to be increased
O Intemal SDE/SA ABCDEFGHIJKLMNOPQRSTUVWXYZAZ.
1 8 O R O : - : . |
. P A I ——
_g"pmemTyO 2 c 0 s | 4 T| B | | I
SDE SA
3 0 O T O of | AL
—Loop Spacieg———— 4 E | u O ol .
O30m @agem | 5 F O v O g1
Note: § G O w O . 1
o 0
3.05m is Non-Standard 7 H n X O g : L
=y
Number of Assessors 8 I O b/ O Z.', H
a0 e ) Bl o 2 O £t
10 K O IV O E
g J
1 L 82 , - —
o g K
E 12 M | c2 (] ._r‘ S
Assassor Types: L
1:= Double SDE 13 N [} D2 O " %l
2 = Trigle SDE:Inner
3= Triple SDE Outer 1 0 O £2 (| N T
4 = Speed Assessment
s 15 P O F2 O | 4 1
O |
P — 1=
]
1st Modified 24/05/13, Issue 3.0.10 Form Ref: 4.7.1 Last Modified 24/05/13, Issue 3.0.1 Form Ref: 4.7.2




rks Order :

Number : E69175

jJineer : P M ROUSE

yrsection : Windsor Rd / Penarth Rd Vale of Glamorgan

Special

440521

Conditiening

Works Order

EM Number  : E69175 &

Engineer : P M ROUSE

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Special Conditioning

MAKUAL PANEL

RT14=MIL23

CF0=MILOS

IDEC EQL<6>) .NOT(TIP97) . (F1+F2+F3+F4)=MIL17

ODEO EQL<6>) . (MOVAF1+MOVAF2+MOVAF3+MOVAF4) «MIL22

UTC AND MOVA CRB

T (PRSLMPRA+PRSLMPAA+PRSLMPRG) THN
RUN<l>

o

NOT (MODE0 EQL<6>) .NOT (CNDTMAO} . SSNRM THN
RUN<0>

=}

CNDTERO+ ( (PRVUMODO EQL<6>) .NOT {MODEO EQL<6>)) THN H
LOD<10> 1SCRTCHO
TRUE=SCRT1S

-

D

T (1SCRTSTO EQL<0>)=.SCRT1S

T {1SCRTSTO GRT<0>) THN i
DEC 1SCRTCHO

D

LIGHT AUX 2 WHEN A DEMAND FOR STAGE 5 APPEARS

LIGHT AUX 3 WHEN TIME OF DAY IS ACTIVE (STAGE 5 CAN RUN)

SITE UNDER UTC CONTROL LIGHT HIGHER PRIORITY LED
SITE RUNNING UNDER MOVA CONTROL LIGHT AUX 1 LED

NOT IN MOVA MODE AND IN NORMAL RUN TIMER

START TIMER WHEN MOVA DROPS OFF OR TIMER TERMINATES

START A 2 SEC INTERNAL TIMER FOR CRB TOGGLE
RESET SCRT BIT WHEN COUNT REACHES ZERO
DECREMENT COUNT EVERY 200MS UNTIL ZERO

NRM. (NOT (2SCRT15) » {MODEC EQL<6>)) /NOT (NOT(TIP97). {F1+F2+F3+F4+F5) ) . CNDTMA1=MOVACRB

WHEN TIMER TERMINATES TOGGLE CRB

MOVA AND UTC
e L]
T NOT{TIP97).(FL+F2+F3+F44F5) THN
F1=SCRT1
F2=8CRT2
F3=SCRT3
F4=5CRT4
F5=8SCRTS

MOVAF1=SCRT1
MOVAF2=SCRT2
MOVAF3=5CRT3
MOVAF4 ~SCRT4
MOVAFS=5CRTS
D
7 (STAGEL) =MOVACON1
T (STAGEZ) =MOVACON2
T (STAGE3) =MOVACON3
fT.(STAGE4 ) =MOVACON4
T {STAGES } =MOVACONS
T {PHASEF) =MOVACONG

COMFIRMS FOR MOVA

SLMPAG. NOT {LMUINHG) =+ MOVADET32
SLMPAH . NOT {LMUINHI) =+MOVADET31
'SLMPAT . NOT (LMUINHI) =+MOVADET30
'SLMPAJ . NQT (LMUINHJ) =+MOVADET29
‘SLMPAK . NOT (LMUINHK).=+MOVADET28
‘SLMPAL . NOT (LMUINHL).= +MOVADET27
‘SLMPAM . NOT (LMUINHM) =+MOVADET26
'SLMPAN . NOT {LMUINHN) =+ MOVADET25

“T STAGE4 .MTCFO LCPHF,NOT (SCRT14} THN
RUN<2>

; UTC ACTIVE USE UTC FORCE BITS

; UTC NOT ACTIVE USE MOVA FORCE BITS

; SEND STAGE CONFIRMS FOR MOVA

i

A DEMAND FOR PHASE F STARTS TIMER

IN STAGE 4 + MASTER TIME TABLE 0 ACTIVE (MTCF0) +

END
STAGE4 .MTCF0.LCPHF=SCRT14 ; BIT SET TO STOP REPULSE
CNDTMA2=MOVADET24 ; TIMER ACTIVE SETS MOVADET24

UTC ACTIVE FLAG
IN VA OR UTC PREVENT STAGE 2
UNLESS A DEMAND FOR C OR D

(MODEG EQL<6>) . (F1+F2+F3+F4+F5) =SCRTO
( (MODEQ EQL<2>)} +SCRTO} .NOT (LCPHC+UCPHC +LCPHD+UCPHD+LCST2 +UCST2) »PRVST2

{ (MODEO EQL<2>) +SCRTO) .HOT (LCPHF +UCPHF+ LCPHG+UCPHG + LCPHH+ LCPHL+LCPHM §
+LCST3+UCST3) =PRVSTI IN VA OR UTC PREVENT STAGE 3
UNLESS A DEMAND FOR F G H L M
IN VA OR UTC PREVENT STAGE 4

{ (MODEO EQL<2») +SCRTO) .NOT (LCPHE+UCPHE+LCPHK+UCPHK+LCPHI+UCPHI+LCST4 $
UNLESS A DEMAND FOR E K 1

+UCST4) =PRVST4

( (MODEO EQL<2>)+SCRTO) .NOT (MTCFO . LCPHF +UCPHF +LCSTS+UCSTS) =PRVSTS ; IN VA OR UTC PREVENT STAGE §

; UNLESS THE TIME OF DAY (MTCFO)
; IS SET AND A DEMAND FOR F

; U.T.C. REPLY BITS
; wswmmEsseanem=mss
:ANY LAMP FAIL REPLIES LF3.

NOT (FLFS5) =LF3

; FIRST RED LAMP FAIL REPLIES LF1.

ROT (LMP1REDO + LMP2REDO + LMP1RED1+ LMP2RED1 +LMP1RED2 + LMP2RED2+ LMP1RED3 + LMP2RED3 + LMP1RED4 +LMP2RED4} »LF1
i

; SECOND RED LAMP FAIL REPLIES LF2.

NOT (LMP2REDO + LMP2RED1 +LMP2RED2 + LMP2RED3 + LMP2RED4 ) =LF2

i
; U.T.C. REPLY BIT LE.

IFT LMPON.SWLMPS.NOT (FLF17} THN
LOD<0>1SCRTCH10
TRUE=LE
ELS
IFT {1SCRTST10 GRT<10>) THN
FALSE=LE
ELS
INC 1SCRTCH10
END
END
;NO CHANGE IN DIMMING OR TCO MANY CHANGES ALL IN 24 HOURS WILL SET REPLY DIMO
;REMEBER TO SET COND FLAGS 38 AND 39 ON FAULT LOG FLAGS SCREEN
IFT (FLFCOM) THN
FALSE=DM
ELS
TRUE«DM
END
i

st Modified 24/05/13, Issue 3.0.10
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wks Order Works Order

I Number  : E69175 ™ EM Number  : E69175
gineer : P M ROUSE Engineer : P MROUSE
arsection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521 Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Special Conditioning Special Conditioning Timers

ADDITIONAL DETECTOR FUNCTIONS

OT KBSACTP) . (PBP) =+LCPHP ; PUSH DUTTONS ACTIVE WITHOUT KERBSIDES ACTIVE —Special Conditioning Timers
OT KBSACTR) . (PBR) =+LCPHR
OT KBSACTT) . (PBT) =4LCPHT Timers————————
OT KBSACTV) , (PBV} =+LCPHV
; SET COUNT TO 2ERO AT START UP OR CFE CHANGED TO 1
T (MODEO EQL<8>)+(CFEO.NOT (ROUGHS) }+ { (RTCTOD EQL<0»} . (RTCMIN EQL<0>}.(RTCSEC EQL<0>}.KOT(FLF27}} THN
LOD<0>2SCRTCHO
D
T (PBP.NOT (ROUGH1) ) .NOT (KBSACTP] THN No  Vale Min Max  200ms Description No Value Min 200ms Description
INC 2SCRTCHO ; INCREMENT WHEN PBP IS PRESSED AND HO KBS
D 0o [0 |o 255 | [ [MOVATOGGLEBIT 16 D O
P=ROUGH1 . ; PBP ACTIVE MAKES ROUGH1 ACTIVE — - e b
1 [ ] ] O [wsiawesofF R 17 ] O
T (MODEO EQL<8>) + (CFEQ.NOT (ROUGHS) )+ { (RTCTOD EQL<0>) . (RTCMIN EQL<0>).(RTCSEC EQL<0>) .NOT(FLF27)) THN 2 P E 55 [ [oePuLse MovapeT2e 18 E O
LOD<0>2SCRTCH1 lc | S22 |
= 19 0-
T (PBR.NOT (ROUGH2} ) .NOT (KBSACTR) THN : == E i___ g J—_— I: g
INC 2SCRTCH1 ; INCREMENT WHEN PBR IS PRESSED AND HO KBS 4 ] 255 O 20 0 O
D — ] | IV——
R=ROUGH2 ; PBR ACTIVE MAKES ROUGH2 ACTIVE 5 ID 256 | 2 0 O
T (MODEO EQL<B>)+(CFEO.NOT (ROUGHS) )+ ((RTCTOD EQL<0>) . (RTCMIN EQL<D>) . (RTCSEC EQL<0>}.NOT(FLF27)) THN 6 |D 265 Od 2 0 O
LOD<0>25CRTCH2 ] —== S5
si= = amfizags » ] ]E] D
T (PBT.NOT (ROUGH3) ) .BOT (KBSACTT) THN . = = 0O N - O
INC 2SCRTCH2 ; INCREMENT WHEN PBS IS PRESSED AND IO KBS
D
5
T=ROUGH3 ; PBT ACTIVE MAKES ROUGH3 ACTIVE E | g pd | 0 L [ O d O
3 10 0 s | O % 0 O
T (MODEO EQL<B»)+(CFEO.NOT (ROUGHS) ) + ( (RTCTOD ‘EQL<0>) . (RTCMIN EQL<0>) . (RTCSEC EQL<0>).NOT(FLF27}) THN I = L___|
LOD<0>25CRTCH3 1 0 255 | O] 27 |o O
D L — e =
T (PBV.NOT (ROUGH4) ) .NOT (KBSACTV) THN 12 Io 255 (] 28 0 (]
INC 2SCRTCH3 ; INCREMENT WHEN PRV IS PRESSED AND NO KBS ] —— =
D 13 0 25 | [ 2 0 [}
\V=ROUGH4 ; PDV ACTIVE MAKES ROUGH4 ACTIVE — —_— =
DD WHAT IF GREATER THAN 10 “ 0 55 | O EY 0 O
T ({28CRTSTO GRT<10>)+ (2SCRTSTL GRT<10>)+(2SCRTST2 GRT<10>)+ (2SCRTST3 GRT<10-}) THN ; COUNT GREATER THAN 10 SET FLF 27 15 0 255 O 3 0 a
TRUE=1CN1FLF T
s
FALSE=1CN1FLF ; IF KOT SET GRETER THAN 10 THIS CLEARS THE FAULT
]
*E0=ROUGH5 ; CFE0=1 SETS ROUGHS ACTIVE _CLEARS THE COUNT SET

; PLEASE SET CFEO=0 AFTER CLEARING THE COUNT
IT{FLF27) =DF1

st Modified 24/05/13, Issue 3.0.10 Form Ref: 5.1 (3) Last Modified 24/05/13, Issue 3.0.10 Form Ref: 5.2 (1)




irks Order  :
Number  :E69175
jineer : P M ROUSE
wsection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Fault Log Flags

Works Order

EM Number  : E69175
Engineer : P MROUSE
Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Special Instructions

Faull Log Flags
P iom (e ljem o 0 g Tl A e S s
0 O O v O O 2 O O @ O O
1 O (| v O O s O O o O O
2 d O LI O » O O s [ O
3 O O LC I O s O (| s O O
! - a o - o * 0 o = o D ﬁ: ralgg :)ccurs which sets a
5 O [} » O O w O O 5 [ a
Is O O » O a 8 ® s [ O
7 O (| a2 0O O % O 5. O 0O )
[ 6 0 O 2% 0l O © 0 O 5 O 0 switched OFF and secondly a!
9 O (| s 0O O 4 0O O g7 O O
o O O % [ O 2 O O s [ O
n O O z 0O [ a O O s (O O
o O O s O O 4 O = o OJ O
a O O » O O s O e O O ‘
w O o] » O O s O O 2 O O
s O O n O O g 0O O 3 O

ast Modified 24/05/13, issue 3.0.10

Form Ref: 5.3 |

TO SWITCH STAGE 5 OFF AND REMOVE SECOND GREEN TIME FORM CYCLE

|
|
|PME-248

TTB 12=0 0

TO RE EMABLE STAGE 5

PME=248
TTB 12=3 3

IF SWITCHING STAGE 5 OFF ENSURE MAX TIME FOR PHASE F IS INCREASED TO 45

PME=248
MAXFe45

|
| Last Modified 24/05/13, Issue 3.0.10




ks Order  : .
{Number :E69175 N
Jineer : P M ROUSE

srsection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Special Instructions

Works Order

EM Number  : E69175 g5

Engineer : P MROUSE

intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Special Instructions

175

rd Position Skt Port Type I or O Line Cable Block
A X3I ] I 00 - 07 101 1TBG
A X3I 1 I 08 - 15 1TBH
A X30 11 [} 68 - 91 105 1TBX
B B 2 I 16 - 22 103 1TBJ
B E 4 0 32 39 1TBK
B c 3 I 24 3 103 1TBL
B D 5 o 40 - 47 1TBM
F B [4 I 48 55 104 1TBN
F B 7 I 56 - 63 1TBP
F c 8 I 64 71 104 1TBR
F c 9 1 72 - 19 1TBS

socket X3 on the CPU pcb is the double stacked one
= Inner (nearest the board)
= Quter

BSIDE MONITORING CONDITIONING

ANY OF THE KERBSIDES ARE NOT ACTIVE AND A PUSH BUTTON IS PRESSED A COUNT OF 1 IS SET, THIS COUNT
L INCREASE IF THE KKERDSIDES REMAIN INACTIVE WHEN A PUSH BUTTON IS PRESSED, IF THE COUNT GOES
HER THAN 10 A FAULT WILL APPEAR IN THE LOG ( FLF27=255 SCF1 )

- COUNT WILL BE RESET BACK TO ZERO AT MIDNIGHT EVERY DAY BUT IF A FAULT HAS APPEARED IN THE LOG DUE TO
. COUNT BEING GREATER THAN 10 IT WILL NEED TO BE RESET BY THE BELOW COMMANDS.

0=1 THIS WILL RESET THE COUNT TO ZERO. {((({{ MAKE SURE YOU SET CFE0 BACK TO CFEQ=0 ))))))
=1 THIS WILL CLEAR THE FAULT IN THE LOG.

RFL=2 SHOWS ON THE HANDSET CHANGE CFE0=0 THEN CHANGE 1T BACK TO CFEO=1

, scoot loops are wired from the pack output to the UTMC 1I/0 Board Via Plug 1
\rt at GSA 0=0 (input 0 being det 1 on I/O board

\ce blue wire from I/O det 1 to first scoot det output.

ing colours to be found in Gemini handbook page 127.

STBOO CONTROLLER ITEMS LIST SHEET 1 (*I*L*)

REMARKS

3
g

DRAWING NUMBER DESCRIPTION QTY |TOT

667/1/27000/003 |Cabinet 8 Phasc wired 8 Phase
667/1/27000/002 |Cabinet 24 Phase wired 32 Phase 1
667/1/27001/001 [Rack B Phase wired 16 Phase
667/1/27001/002 |Rack 24 Phase wired 32 Phase

wmqgﬂmhumr—‘l

23 |667/1/27072/001 |Cableform 8 Phase (long)
24 |667/1/27002/000 |Lamp Switch Kit 8 Phase
25 [667/1/27003/000 |1/0 Kit

26 {667/1/27005/000 |SDE Facility Kit 1
27 |667/1/27004/000 {Integral OTU Kit

-

39 |667/1/16277/175 |Configuration Eprom (Issue 3 0} 1

Note 1:

Please refer to special
instruction pages for
additional information cn
items marked with an '+’

ast Modified 24/05/13, Issue 3.0.10
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Works Order

Ancillary Processor PLD
variants

ks Order  : ==
A, A
Number  :E69175 I EM Number  :E69175 f |
gineer : P M ROUSE Engineer : P M ROUSE -
arsection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521 Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521
Special Instructions Special Instructions
30 CONTROLLER ITEMS LIST SHEET 2 (*I*L*) DETECTOR EQUIPMENT SHEET (*I*L*
DRAWING NUMBER DESCRIPTION OTY |TOT REMARKS Ttem|Drawing Number DESCRIPTION QTY|TOT REMARKS
— 1 (6677/1/20650/000 |Detector 11 inch detector rack kit -\
667/1/27056/001 |Manual Panel Assy (Intersection Cont} 2 {667/1/206%0/001 Detector 19 inch detector rack kit 1
667/1/27056/010 |Manual Panel Assy (Sigs on/off) 3 1667/1/17705/011 |Detector Beehive kit (excl Pedestal
§677/1/270567/000 |Manual Panel Blanking Kit 4 |667/2/01999/000 |Pedestal (Metric) D Detr. Housing
5 |667/1/17212/000 |Deétector L bracket kit
Note 2: 6 |667/1/22447/000 |Detector Mounting Kit E.F.U. (TS00
7
8
9

667/7/25171/000 |Current Transformer 11 See Note 3

667/1/27000/101 [Cabinet Export 8 Phase wired 16 Phase
667/1/27000/102 |[Cabinet Export 24 Phase wired 32 Phase
667/1/27001/101 |Rack Export 8 Phase wired 16 Phase
667/1/27001/102 |Rack Export 24 Phase wired 32 Phase
667/1/27002/100 |Export Lamp Switch Kit

€67/1/27084/001 |Dimming Assembly (1.5KVA) (Fit Std UK)
667/1/27084/002 |Dimming Assembly {2.,0KVA)
667/1/27084/003 |Dimming Assembly (3.0KVA) 1
667/1/27130/000 |30A Controller Kit

667/1/27001/310 |STBOC SE Export Rack up to 8 Phase
667/1/27223/003 |ST800 SE 8 Phase Driver No LMU
667/1/27223/403 |ST800 SE 4 thase Driver No LMU

667/1/27000/301 |{STB0O P In a Cabinet 4Ph 1 Stream PED
667/1/27012/000 [PED 2nd Stream Kit for STBOO P
667/1/27001/300 |STBOO0 P Rack Only 4Ph 1 Stream PED

l VT LEANALNHEOVBE IOV SUNPOUBIANAWNEOYDSONAWNE| 3

101 OTU & LMU

102 OTU Only

103 LMU Only

104 OTU & LMU + Up/Download
105 OUT Only + Up/DownLood

NB Controller Has built in LMU
So LMU on Anclllary Processor
Not required included for info
only.

Note 3:

Fit Current Transformer
starting from position
TLB/z/16 on the first phase
driver BCB. if more than 3
sensors are called up fit the
4ath sensor to the second
Phages driver PCB, and so on
until all sensors have been
uged up.

TLB/b/14 - 1st sensor terminal
TLB/2/16 - 2nd sensor terminal
TLB/z/14 - 3rd gensor terminal
TLB/2/12 - 4th sensor terminal
TLB/z/12 - 4th sensor terminal

TLB/z/12 - 4th sensor terminal

667/1/22470/000 |Detector Frame Assy (T500)
667/1/15990/002 |Detector double backplane kit
667/1/15990/003 |Detector single backplane kit 7
10 |667/1/15990/004 |Detector logic backplane kit
11
12 |667/1/27663/000 |Siemens STR4 (4 Channel) loop detector | 7
13 |667/1/21029/001 48V WAIT SUPPLY KIT 7
14 1667/1/20292/008 |24V AGD SUPPLY KIT 2
15 |667/1/03887/000 |Detector Cableform (1 per 2 B/Planes)
16 |667/1/15854/000 |Detector Cable termination kit 5
17

18 {667/1/15991/000 Mod Kit Regulator PSU 1.5A 21-38V
19 |667/1/15991/001 Mod Kit Regulator PSU 0.SA 21-48V

20

21

22 |667/7/20360/002 |Microsense Detr. Board 2 Channel Eng. to supply
23 |667/7/20360/004 |Microsense Detr. Board 4 Channel Eng. to supply
24 |667/7/20368/000 Microsense Rack 3Ux19" Eng, to supply
25 |667/7/20365/000 |Microsense 20-way Backplane (Std) Eng. to supply
26 |667/7/20366/000 |Microsense 20-Way Logic Backplane

27 [667/7/20269/000 {Microsense Card Frame Guides (Pr.) Eng. to supply
28

29 |667/7/20361/002 Microsense 2 Channel U/D Logic
30 |667/7/20361/004 |Microsense 4 Channel U/D Logic
31 {667/7/20362/000 Microsense Count Logic N,N+1,U/D & DFM

32 |667/7/20363/000 |[Microsense Queue Logic with DFM Eng. to supply

33 |667/7/20364/000 Microsense Bus Detector 2-Channel Eng. to supply

34

a5

36 {667/7/20377/000 |Microsense MIX 3-1-R-24 I/R detector Nearside mounting
37 [667/7/20377/001 Microsense MIX 3-2-R-24 I/R detector offside mounting
a8 |667/7/20378/000 |Short fixing bracket

19 |667/7/20379/000 |Sighting Hood for MIX detectors Eng. to supply

40 |667/7/20380/000 |Handbook for MIX detectors Eng. to supply

Template - Detector items.txt issue 1.0

ast Modified 24/05/13, Issue 3.0.10
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orks Order  :
A Number :E69175
gineer : P M ROUSE

ersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Special Instructions

MENS SINGLE INTERNAL DETECTOR BACKPLANE INSTRUCTIONS SHEET {BACKPLANE 1)
CORNECTIONS MADE USING CABLEFORM 667/1/03687/002 Hote 1
UNUSED WIRE ENDS MUST BE TIED BACK AND INSULATED

) DETECTOR RACK POWER CONNECTIONS
|
SIGNAL | WIRE SUPPLY TERMINALS|BACKPLANE No.1
COLOUR FROM STB00 TERMINALS
Note 2
24 VOLTS RED ITBE 1 to 6 19
0 VOLTS BLACK 1TBE 7 to 12 20
SCREEN PINK 1TBE 7 to 12 22 |
COMMON WHITE 1TBE 7 to 12 18 I Note 3
[
LOOP INTERMEDIATE WIRE BACKPLANE
LOOP No. | DESIGNATION TERMINALS COLOUR TERMINALS
1 BMLH1X1 ZTBL 1 & 2TBL 2 GREEN 1 & 2
2 AMLN2X2 2TBL 3 & 2TBL 4 BLUE 354
3 AMLN3X3 2TBL 5 & 2TBL 6 ORANGE 5 &6 |
4 DMLN4X4 2TBL 7 & 2TBL 8 BROWN 7&8 l
DETECTOR OUTPUTS
DETECTOR No. BACKPLANE COLOUR CONTR TERMINALS
TERMINALS
1 10 BLUE 1TBG 1
2 12 GREEN 1TBG 2
3 14 ORANGE 1TBG 3
l 4 | 16 YELLOW 1TBG 4
| | |

wmplate - Internal intermediate Detectors.txt iss 1.0)

If more than one backplane

power Linking between B/Planes

to be made using the Red, Black
Pink and wWhite from 667/1/03887/002

Use the detector termination
kit (667/1/15854/000) to do the
intermediate wiring

Engurc that the correct colour
wires are used for the inter-
mediate wiring.

Works Order

EM Number  : E69175

Engineer : P MROUSE »

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

SIEMENS SINGLE INTERNAL DETECTOR BACKPLANE INSTRUCTIONS SHEET

CONNECTIONS MADE USING CABLEFORM 667/1/03887/002
UNUSED WIRE ENDS MUST BE TIED BACK AND INSULATED

DETECTOR RACK POWER CONNECTIONS

lZTBM 3 & 2TBM 4 | BLUE

3
SIGNAL WIRE BACKPLANE NO.1 |BACKPLANE No.2
I COLOUR TERMINALS TERMINALS
| | |
|” 24 VOLTS | RED 19 19 |
0 VOLTS BLACK 20 20 |
SCREEN PINK 22 22
| comMon |  WHITE 18 | 18
| | |
LOOP INTERMEDIATE WIRE BACKPLANE
LOOP Ho. | DESIGNATION TERMINALS COLOUR TERMINALS
| | |
1 |7 GMLNEXS 2TBL 9 & 2TBL 10| SLATE 1&2
2 | cMLNGX6 2TBL 11& 2TBL 12|BLUE/WHITE 354
3 | cMLNIX? 2TBM 1 & 2TBM 2 GREEN | 5 &6
4 | EMLN8X8 7&8
|

| DETECTOR' QUTPUTS

|
DETECTOR No. BACKPLANE COLOUR CONTR TERMINALS
TERMINALS 1
|

1 | 10 [ BLUE | 1TBG S ‘

2 | 12 | GREEN | 1TBG 6

3 l 14 ORANGE | 1TBG 7
4 | 16 ! YELLOW | 1TBG 8 |
! |

Template - Internal intermediate Detectors.txt iss 1.0

Special Instructions

{BACKPLANE 2)

Note 1

Note 2

Note 3

If more than one backplane

power Linking between B/Planes

to be made using the Red, Black
Plnk and White from £67/1/03887/002

Use the detector termination
kit (667/1/15854/000) to do the
intermediate wiring

Ensure that the corract colour
wires are used for the inter
mediate wiring

1st Modified 24/05/13, Issue 3.0.10
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orks Order
A'Number  : E69175
wgineer : P MROUSE

tersection : Windsor Rd / Penarth Rd 'Vale of Glamorgan J40521

Special Instructions

Works Order o
EM Number  : E69175 1

Engineer : P M ROUSE .

Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Special Instructions

IMENS SINGLE INTERNAL DETECTOR BACKPLANE INSTRUCTIONS SHEET (BACKPLANE 3
CONNECTIONS MADE USING CABLEFORM 667/1/03887/002 Note 1
UNUSED WIRE ENDS MUST BE TIED BACK AND INSULATED
DETECTOR RACK POWER CONNECTIONS
SIGNAL WIRE BACKPLANE NO.2 |BACKPLANE No.3
COLOUR TERMINALS TERMINALS
1 Note 2
24 VOLTS RED 19 19
0 VOLTS BLACK 20 20
SCREEN PINK 22 22
| COMMON WHITE 18 18 Note 3
| {
4 LOOP INTERMEDIATE WIRE BACKPLANE
LOOP No. DESIGNATION TERMINALS COLOUR TERMINALS
1 FMLN9X9 2TBM 5 & 2TBM 6 ORANGE 1 &2
2 ALN2IN12 2TBM 7 & 2TBM 8 BROWN &4
3 ALN3IIN13 2TBM 9 & 2TBM 10 SLATE 5 & 6
4 | DLN4IN14 21BM 115 2TBM 12|BLUE/WHITE 7&8
| |

| DETECTOR OUTPUTS

DETECTOR No. BACKPLANE COLOUR CONTR TERMINALS
TERMINALS
1 [ 1o BLUE 1TBH 1 |
| 2 12 GREEN 1TBH 2
3 14 ORANGE 1TRH 3
4 16 YELLOW 1TBH 4

amplate - Internal intermediate Detectors.txt iss 1.0)

I1f more than one backplaae

power Linking between B/Planes

to be made using the Red, Black
Pink and White from G67/1/03887/002

Use the detector termination
kit (667/1/15854/000) to do the
intermediate wiring.

Ensure that the correct colour
wires are used for the inter-
mediate wiring.

SIEMENS SINGLE INTERMAL DETECTOR BACKPLANE INSTRUCTIONS SHEET (BACKPLANE 4)
CONNECTIONS MADE USING CABLEFORM 667/1/03887/002 Hote 1
UKUSED WIRE ENDS MUST BE TIED BACK AND INSULATED
| DETECTOR RACK POWER CONNECTIONS
I SIGNAL WIRE  |BACKPLANE No.3|BACKPLANE No.4
] COLOUR | TERMINALS TERMINALS |
| | Note 2
| 24 voLTS RED 19 19
| 0 VOLTS BLACK 20 20
SCREEN PINK | 22 | 22 |
common WHITE | 18 I 18 | Note 3
|
| 1 LOOP |  INTERMEDIATE | WIRE | BACKPLANE
Iwop Ho. | DESIGHNATION | TERMINALS | COLOUR | TERMINALS
| | | |
1 GLN5IN15 |2TBN 1 & 2TBN 2 | GREEN 162
2 CLN6IN16 [2TBN 3 & 2TBHN 4 BLUE 354
3 | CLN7IN17 |2TBN 5 & 2TBN 6 ORANGE | 5 &6 |
4 I ELN8IN18 |2TBN 7 & 2TBN 8 BROWN | 768 |
| | | |
DETECTOR OUTPUTS |
DETECTOR No. BACKPLANE COLOUR CONTR TERMINALS |
TERMINALS |
1 | 10 [ BLUE | 1TBH 5
2 | 12 | GREEN | 1TBH &
3 14 | ORANGE 1TBH 7
| 4 16 | YELLOW 1TBH 8 |
| | | |

[Template - Internal intcrmediate Detectors. txt iss 1.0]

If more than one backplane

power Linking between B/Planes

to be made using the Red, Black
Pink and white from 667/1/03887/002

Use the detector termination
kit (667/1/15854/000) to do the
intermediate wiring

Engsurc that the correct colour
wires are used for the inter
mediate wiring

ast,Modified 24/05/13, Issue 3.0.10
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orks Order
ANumber :E69175
igineer : P M ROUSE

ersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Special Instructions

MENS SINGLE INTERNAL DETECTOR BACKPLANE INSTRUCTIONS SHEET (BACKPLANE 5)
CONNECTIONS MADE USING CABLEFORM 667/1/03887/002 Note 1
UNUSED WIRE ENDS MUST BE TIED BACK AND INSULATED
| DETECTOR RACK POWER CONNECTIONS
|
| SIGNAL WIRE BACKPLANE NO.4 |BACKPLANE No.sl
| COLOUR TERMINALS TERMINALS
| Note 2
| 24 vouLTs RED 19 19
0 VOLTS BLACK 20 20
SCREEN PINK 22 22
COMMON WHITE | 18 18 Hote 3
| |
1.OOP INTERMEDIATE WIRE BACKPLANE
LOOP No. DESIGNATION TERMINALS COLOUR TERMINALS
1 DMLN4SL24 |2TBN 9 & 2TBN 10| SLATE 162
2 EMLNSSL2B |2TBN 11& 2TBN: 12 BLUE/WHITE 3 &4
3 FMLN9SL29 |2TBP 1 & 2TBP 2 GREEN 5 &6
4 AY 2TBP 3 & 2TBP 4 BLUE 7&8
| DETECTOR OUTPUTS |
DETECTOR No. BACKPLANE COLOUR CONTR TERMINALS
TERMINALS
| 1 10 BLUE 1TBN 1
| 2 12 GREEN 1TBN 2
3 14 ORANGE 1TBN 3
4 16 YELLOW 1TBN 4
swplace Intornal intermediate Detectors.txt iss 1.0)

If more than one backplane

power Linking between B/Planes

to be made using the Red, Black
pink and White from 667/1/03887/002

Use the detector termination
kit (667/1/15854/000) to do the
intermediate wiring.

Ensure that the correct colour
wires are used for the inter-
mediate wiring.

| Works Order  :

EM Number : E69175
Engineer : P M ROUSE
Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Special Instructions

[SIEMENS SINGLE INTERNAL DETECTOR BACKPLANE INSTRUCTIONS SHEET (BACKPLANE 6)

CONNECTIONS MADE USING CABLEFORM 667/1/03887/002
UNUSED WIRE ENDS MUST BE TIED BACK AND INSULATED
| DETECTOR RACK POWER CONNECTIONS
|
SIGNAL WIRE BACKPLANE NO.5 [BACKPLANE No.6
COLOUR TERMINALS TERMINALS
|
24 VOLTS |  RED 19 19 |
0 VOLTS BLACK 20 20
SCREEN PINK 22 22
| coMMOoN |  WHITE | 18 | 18
| | | |
LOOP INTERMEDIATE WIRE BACKPLANE
LOOP No DESIGNATION TERMINALS COLOUR TERMINALS
| |
| 1 BY |2TBP & & 2TBP & ORANGE | 1562 |
2 cy 2TBP 7 & 2TBP 8 BROWN 364
| 3 DY 2TBP 9 & 2TBP 10| SLATE S &6
] 4 | SPARE |2159 114 2TBP 12 |BLUE/WHITE 7T &8
| | |
DETECTOR OUTPUTS |
DETECTOR No. BACKPLANE COLOUR CONTR TERMINALS |
TERMINALS |
|
| 1 [ 10 [ BLUE | 1TBN 5
| 2 | 12 { GREEN | 1TBN & |
3 14 ORANGE 1TBN 7
4 16 YELLOW 1TB
| | ! I

[Template - Internal intermediate Dotectors txt iss 1.0

Note 1

Note 2

Note 3

If more than one backplane

power Linking between B/Planes

to be made using the Red, Black
Pink and White from 667/1/03887/002

Use the detector termipation
kit {667/1/15854/000) to do the
intermedlate wiring

Ensure that the correct colour
wires are used for the inter |
mediate wiring.

ast Modified 24/05/13, Issue 3.0.10
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orks Order  :
{Number :E69175
gineer : P M ROUSE

ersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Special Instructions

Works Order

EM Number  : EB69175
Engineer : P MROUSE
Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Input/Output

MENS SINGLE INTERNAL DETECTOR BACKPLANE INSTRUCTIONS SHEET {BACKPLANE 7)

CONWECTIONS. MADE USING CABLEFORM 667/1/03887/002 Note 1
UNUSED WIRE ENDS MUST BE TIED BACK AND INSULATED
| DETECTOR RACK POWER CONNECTIONS {
I SIGNAL WIRE BACKPLANE No.3|BACKPLANE No.4
COLOUR TERMINALS TERMINALS
Note 2
24 VOLTS RED 19 19
6 VOLTS BLACK 20 20
SCREEN PINK | 22 22
1 COMMON WHITE 18 18 I Note 3
1 LOOP INTERMEDIATE WIRE | BACKPLANE
LOOP No. | DESIGNATION TERMINALS COLOUR TERMINALS
|
1 SPARE 2TBR 1 & 2TBR 2 GREEN 1&2
2 SPARE 2THR 3 & 2TBR 4 BLUE &4
3 SPARE 2TBR 5 & 2TBR 6 ORANGE SE6 |
4 SPARE 2TBR 7 & 2TBR 8 BROWN 7&8 |
| |
DETECTOR OUTPUTS
DETECTOR No. BACKPLANE COLOUR CONTR TERMINALS
TERMINALS
1 10 BLUE 1TB
2 12 GREEN 1TB
3 14 ORANGE 1TB
4 16 YELLOW 1TB
|
mmplate Internal intermediate Detectors.txt iss 1.0)

If more than one backplanc

power Linking between B/Planes

to be made using the Red, Black
pink and White from 667/1/030887/002

Use the detector termination
kit (667/1/15854/000) to do the
intermediate wiring.

Ensure that the correct colour
wires are used for the inter-
mediate wiring.

r—input/Output
e Number & Type 5 5

M Pat D (® Inputs & Outputs

DET  Bi1 Type  Name Reqd BP Inv UD Misc DFM DFM  Ext Used By Term  Term

No No torO Group tme Phs UTC SDE Pri HC CC AR UD Block No
Olo o 1 am MOOOOpP P I |@O0000000 e
ol 1 1 me wOoooop P P lwo0oo0000 me 2
Ol2 2 1 A voooopk Jp Jf]wooo00o000me s
ols s+ 1 wes RAOOOCP [ lOOOCOO0DO000me 4
O« « 1 o MOOOOp P 0000000 ms s
O |5 5 . 1 CX5 DDDDDDDDDDDDWGG
Ols s 1 css wOoooopf P i lwnoDooDomss
ol7 7 1+ swe @O0 OpM ][ | ]OO0D0O0OC0OCO0O™Mm s
e e e

ast Modified 24/05/13, Issue 3.0.10
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orks Order : =
ANumber :E69176
wineer : P MROUSE

rersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521

Input/Output
— , |
~InputiOutput
Number & Type

Enabie Signal Required e} O

Check boxes Podt: D O o

DET Bt  Type Name Reqd BP Inv UD Misc DFM DFM  Ext Used By Term  Temn
No No lorQ Group time Phs UTC SDE Pn HC CC AR UD Block No
Ofs o 1+ 8w voooof P e ]jeoocooon0nm
Ols 1+ 1 oo MOOOOP | JPlwooo000on0m e
Oln 2 1 s MOOOOPR Jf [ ]u00000gn m s
ol 3+ 1+ ews @OOOOPM [ J]OoOCCOOOO0O M 4
Ole « 1+ oo @BOCOOR eI ]@OODOOO0OM™ s
Ol|ns 5 1 osu MOOOOCPR P ] ]e0o000o00n m s
ol« ¢« 1+ s @OOOOM ][ JpjOCCODOO0Om 7
ols + + ews @O0 Op J[Jp]jOOO0DOOCO0Mm s
e ([ ][t ] [cowinmer]

Form Ref: 7.2 (2)

ast Modified 24/05/13, Issue 3.0.10

Works Order

EM Number :E69175
Engineer : P M ROUSE
Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521
Input/Output
: —inputQutput
Number & Type
0 Enabie Signai Required O O
Check boxes 3
pot [:] (® Inputs & Outputs
DET Bt Type  Name Reqd BP Iwv UD Misc DFM DFM  Ext Used By Term  Term
No No - lorO Group tme Phs UTC SDE Pn HC CC AR UD Block No ‘
llofe o v eme ez o o o Y O | o e e o
olv 1+ 1 em woooaop P ¢ le0o0ooo0oo0m 2
O 2 I OENS [Z]DDDDD[Z]DD[]DDDDHBJ:& |
Oft 3 1 exe woooop Jf e ]lwoocooogm s
Oln « 1 esu voooop P Ilw0oo00co0m s ‘
Ol 5 1w MOOOOpR P P @0o0o0o0o0o00m s |
Oz & 1 Fxs woooop P |elw0oooCcoogm s
Ojzn 7 Y MOOd DE@DDDDDDEHTBJH
[ Add4| r Delete J I Move | I CIearLJsedM

i Last Modified 24/05/13, Issue 3.0.10
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ast Modified 24/05/13, Issue 3.0.10

orks Order : Works Order .
ANumber :E69175 EM Number  : E69175
igineer  : P MROUSE | Engineer  : P M ROUSE
ersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521 Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521
Input/Output Input/Output
—input/Output r—input/Output
'ort Number & Type Port Number & Type
Enable Signal Required O (o) O Enable Signal Required ) ®)
Check boxes . Check boxes o
e E:] (® Inputs & Outpits IVPm D (® Inputs & Outputs

DET Bi Type  Name Reqd BP Inv UD Misc DFM DF‘M Ext Used By Torm  Term DET Bk Type  Name Reqd BP inv UMD Misc DFM DFM  Ext Used By Term  Term

No No lor O Group time Phs UTC SDE Pri HC CC AR UD Block No No No forO Group time Phs UTC SDE Pri HC CC AR UD Block No
Ola o 1 roume BOOOOP P M ]eooo000n m Ole o 1+ wos ®HORBOOPR P PPlROO0ODOOO m 1
Ols 1 1 r= POCODRE P P ]wooDoO0O0m 2 Hole + 1 e vl v o e O S | O | = e o e e e e
Ol 2 1+ ows ROOOOPR P ]wOCDOOO0m 3 Oln 2 1+ wose ®MOBOOPR P | |@OCOO0COO0m 3
olz + 1+ wwe @OOOOM][p]OoOOOCOOCO0M Ols s 1+ wwe MOBOOR P IP]®O0D0O0OCO0 mw
O « o+ s RODOOP I ]OCO0OCCOO0OMm s Ol « 1 o woooop jJ[(Jd]wooooonom s
o s 1 osoon BOODOOPMJJpjoOOCO0O0DDOm s Olss 5 1 pw rOoooop [ (e ]e000o0co0 m s
ol ¢+ 1+ ewe BOODODON]|[Je]OCOOOOOD0m™m 7 ol s 1 e MOODOCOpP [ lm0o00000nm 7
ol + v ews @O0 OfN [ ]oOODOCOO0Mm s ogs 1 e voo Op [ Je]eocooo000ooe s
ﬁﬂde r Délete J | Move J Wrused By r Add J r Dejete | ﬁmm | | Clear Used By |
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Vorks Order [ ‘Works Order :
M Number  :E69175 EM Number  : E69175

ngineer  : P M ROUSE Engineer :P MROUSE
rtersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521 Intersection : Windsor Rd / Penarth Rd - Vale of Glamorgan J40521

Input/Output Input/Output

rinputiOutput [ input/Output

[] Enable Signal Required i il [] Enable Signal Required " O @)

b s g Inputs & gputs R = flort ® Inputs & Outputs

DET Bt  Type Name Reqd BP Inv UD Misc DFM DFM  Ext Used By Term  Term DET Bt  Type Name Reqd BP Inv UD Misc DFM DFM  Ext Used By Term  Term
No No lorO Group tme Phs UTC SDE Pn HC CC AR UD Block No No No lor O Group time Phs UTC SDE Pi HC CC AR UD Blck No
Ols o 1 P MOoOooOopP [ lvwooo0CcOoodm ¢ Ols o 1+ v MOBOOPR][ ] ]MO0000000C mk
Oz 1 1 e woooof (I lwoooocoogmw 2 Oles 1 1 xeowe voROoop [ | ]ucoco00oom 2
Ol 2 1 rom woooof J[J¢]wooocooogm s Ole 2 1 o woooop [ Jrlvoo000O000m 3
Ols 3 1 PN poooof [ Jfrjwoooo00on e el @ ke MOROOP ] ®w0o0ooo0n m 4
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A
Jorks Order - ‘ | Works Order

M Number : E69175 |EM Number  : E69175

ngineer  : P MROUSE | Engineer  : P M ROUSE
Mersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521 Intersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521
|
Aspect Drives ‘ Aspect Drives
= —— I'— S— — — —_— — S =
[ ]
—Aspect Dives r—Aspect Drives
@M Omx OvR ' Om @ux OvR
r—Phase Driver Card 1 —Phase Drver Card 1 r—Phase Driver Card 2 —Fhase Drver Card 2 rPhase Driver Card 3 —Phase Driver Card 3
Used For Term Term Used For Term Term Used For Term Term Used For Tesm Term Used For Term Term Used For Term Term
Block No Block No Block No Block No Block No Block No
A-Red Phase 1TBA 1 £-Red Phase 1788 1 |- Red Phase 118C 1 M -Red Phase 178D 1 Q- Red Phase 2TBA 1 U - Red Phase 2188 1
A-Amber  Phase 1TBA 2 E-Amber  Phase 1788 2 | - Amber Phase 178C 2 M-Amber  Phase 1T8D 2 Q-Amber  Phase 2T8A 2 U-Amber  Phase 2188 2
A- Green Phase 1TBA 3 E-Green  Phase 1788 3 t- Green Phase 178C 3 M-Green  Phase 178D 3 Q-Green  Phase 218A 3 U - Green Phase 27188 3
B-Red Phase 1TBA 4 F-Red  Phase 1788 4 J-Red Phase 1TBC 4 N-Red Phase 1T8D 4 R-Red  Phase 2TBA 4 V-Red Phase 2188 4
B - Amber Phase 1TBA 5 F-Amber  Phase 1788 5 J - Amber Phase 1T8C 5 N - Amber Phase 178D 5 R-Amber  Phase 2TBA 5 V - Amber Phase 2788 5
B- Green Phase 1TBA 6 F-Green  Phase 1788 6 J - Green Phase 178C [ N - Green Phase 178D 6 R-Green  Phase 2TBA 6 V- Green Phase 27BB 6
C-Red Phase 1TBA 7 G-Red Phase 1788 7 K- Red Phase 1T8C 7 0-Red Phase 178D 7 S -Red Phase 2TBA 7 W-Red
C-Amber  Phass 17BA 8 G-Amber  Phase 1788 8 K-Amber  Phase 1TBC 8 O-Amber  Phase 178D 8 S-Amber  Phase 2TBA 8 W - Amber
C - Green Phase 1TBA 9 G-Green  Phase 1788 9 K - Green Phase 178C 9 O - Green Phase 118D 9 S-Green  Phase 2T8A 9 W - Green
D-Red Phase 184 10 H-Red  Phase 1788 10 L -Red Phase 1T8C 10 ! ] 1p-Red Phase 178D 10 T-Red  Phase 2TBA 10 X-Red
D-Amber  Phase 1TBA 1 H-Amber  Phase 1788 11 L - Amber Phase 178C 1 ! P - Amber Phase 178D 1 T-Amber  Phase 2TBA 1 X ~ Amber
D - Green Phase 1TBA 12 H-Green  Phase 1788 12 L-Green Phase 178C 12 | P - Grean Phase 178D 12 T-Green  Phase 2TBA 12 X Green
i
|
|
!
|

Form Ref: 7.3 (1) | | Last Modified 24/05/13, Issue 3.0.10 Form Ref: 7.3 (2) |

.ast Modified 24/05/13, Issue 3.0.10




Norks Order < .,

M Number  : E69175 Index
Zngineer : P M ROUSE e . JGeneral Junction Data ~ «
ntersection : Windsor Rd / Penarth Rd Vale of Glamorgan J40521 1.1 Administration
1.2 Streams, Stages, Phases Control
S - 1.3 Facilities/Modes Enabled and Mode Priority Levels
|/O GrOUp DFM T|m|ngS 1.4 Phases in Stages

1.5 Stages in Streams

2.1 Phase Type and Conditions
2.2 Opposing and Conflicting Phases
2.3 Timings
2.3.1 Phase Minimums, Maximums, Extensions, Ped. Leaving periods

VO - Group DFM Timings i 2.3.2 Phase Intergreen Times
andset Limiting Values—————] 2.3.3 Handset Intergreen Limits
Input Group ~ State SETA SETB SETC SETD 2.3.4 Phase Timing Handset Ranges
State Min Max 2.4 Phase - VA Demand and Extend Definitions
Group 0 Active (Mins) £ EX Bo_J o] Acive (M [E' 2.5 Phase Intemal/Revertive Demands
! (Mins) -
InActive (Hrs) |15 | l24 | |36 I I“ J 2.6 Pelicans, Puffins and Toucans
h InActive (Hrs) D @ 2.6.1 Phase - OnCrossing and Kerbside Detector Definitions
Group t Active (Mins) |96 | |96 | |96 | |96 J 2.6.2 Stream - Pelican/Puffin/Toucan Times
; 2.6.3 Phase - Pelican Puffin and Toucan Times
ety [8 ][4 ] (E R 26.4 10 and Link - Pelican/Puffin/Toucan Times
Group?2 Active (Mins) 'El 20 | 30 |30 | Streams.and Stages
3.1 Stage - Prohibited, Alternative, Ignored Moves
ey [8 ] 8] e ] 3.2 Stage Intemal Demands / Ped. Window Times
I 3.3 Phase delays
Group 3 Active (Mins) 30 |37° I |3° I |3° | Modes and Facilites - Detailed
InActive (Hrs) 18 18 18 18 4.1 Fixed Time
£ I—I l—l |—] '——I 4.2 Cableless Linking
Group4 acveiosy 0] o] I 421 CLF - Plan(s)
4,22 CLF - Base Time
InActive (Hrs) [1e [1e [e_] 4.2.3 CLF - Demand Dependent Moves
Group 5 Active (Mins 20 20 0 20 4.3 Urban Traffic Control
2P oy || D [ TR 431 UTC General Data
InActive (Hrs) |18 | |18 |18 I |1B 4.3.2 UTC Control.and Reply Data Format
\ 4.3.3 UTC Data Definitions
Group 6 Active (Mins) E IEI E [EI 4.3.3.1 UTC Phase Demand and Extend Definitions
inActive (Hrs [—‘|1 8 m 8 l_lw I_lm 4.3.3.2 UTC Stage and Modes Data Definitions
(Hrs) 4.3.3.3 UTC Demand Dependent Forces
Group 7 Active (Mins) E 0] W] n 434 Serial MOVA
4.4 Master Time Clock
inActive (Hrs) [e ] | fis 4.4.4 MTC - Time Switch Parameters
" = T . 4.4.2  MTC - Time Switch Parameters Array
Note - 255 or blank disables DFM monitoring of that state (active or inactive) during that timeset (A to 443 Master Time Clock - Day Type
4.4.4 Master Time Clock - Time Table

4.5 Integrai Lamp Monitoring
4.5.1 LMU - General
452 LMU - Sensors
4.5.3 RLM Additional Intergreens
4.5.4 RLM Phase Inhibits
4.6 Manual
4.6.1 Manual Panel
4.6.2 Manual Mode - Optional Phases Appearance (No configuration data to print)
4.7 Speed Measurement
4.7.1 Speed Discrimination / Speed Assessment Equipment
4.7.2 SDE - Gaining Phase Delays Affected
Conditioning Data
5.1 Specia! Conditioning
5.2 Special Conditioning Timers
5.3 Fault Log Flags
Special Instructions
[{e]
7.1 Call Cancel (No configuration data to print)
7.2  Input/Output

n 7.3 Aspect Drives
| 24/05/13, | 3.0.10 e
gstiucerte s G 7.4 1O - Group DFM Timings



Works Order

EM Number  E68427

Engineer . P M ROUSE o

intersection : CARDIFF ROAD / THE MURCH

-
. Administration
—General Speci =
CusomerNare[VALE OF GLANORGAN e I
Wersection/ CARDIFF ROAB ! THE MURCH Controter!
Genera Description ® Serial Number r J
STS.EMNumber  [E68427 | isse [4 |
® tew O Modifcation Equipment SIEMENS TRAFFIC

E:"gm ifications/ ey = J
Area ication:
e [sTsesezr | Secutingy l |
ContacuTender Ref | ] Customer’s Engineer [ COLINHILL |
Quotation No. 1 Telephone Number (92920 673063 |
Works Order No, | , )

ignal Company Use Only

{IF Prom Label as >) Prom Number

@ Prom Vanant

SignalEngineer [P MROUSE ]
Configuration Check Value I36 1 0FA
ontrofter Oplions

Haruware lraﬂo I Firmware Type and Issue [PBBOO 1SS 19 J Other Options

~ST900/ST750 Series Cabinet Options
CabinelRack o Kit Type Options O O O O
Cabinet/Rack Variant Cuckoo Options O
L]

Mains Supply Volis [E Hz
Peah Lamp Current [E Amps  Dimming |160 -—] Answerissue [ Date :’06/05/03
N Lamo P vt Voltage Created

werag Lamp Power

o EditIssue

Total Average Power Watts
Power feed fuse rating: requires 30 Amp minimum for controller, 15 Amp minimum for peficanfightly loaded controfier

Last Modified 15/03/11, Issue 4012
%

FonuRef: 1.9

R eyl [
Works Order N
--EM Numbers = E68427 *** .

Engineer

: P M ROUSE o

! Intersection. : CARDIFF ROAD / THE MURCH

Streams, Stages, Phases Control

—Select Obj& 10 AddvDel

\

< treams

(@) Curren 4 Number of Streams

[

Slages

(@) Curent Number of stay a5
(inc. ALL-RED stages)

Phases’

Cument Total Number of Phases

Of @ Mumberof Real Phases
(O Number of Dummy Phases

e) Number of Switched Signs

ey i s

i aut Modified 15/03/11, Issue 4.0.12

Form Ref 12



Works Order
EM Number E68427
Engineer : P MROUSE

intersection : CARDIFF ROAD / THE MURCH

Facilities/Modes Enabled and Mode Priority Levels

R

.

.
L.

“adified 15/03/11, lssue 4.012

—Faciles
Manual Control [ Part Time ] London 1My [ PelicanPufin/Toucan Faciities
] Manual Step On Mode Master Time Clock [ Standzione Manual
CLF {Base Time) [Z] RED Lamp Moniioring ] Extend At Red ] Hotiday Clock
Lo (M'T'PMTN) A Lamp Mmm'g [ Fail To Hardware Flashing [ Fail to Part Time
A UTC Faciky [ Linked Fixed Time
1] Huny Cat Mode [2] FT To Current MAX {7 mippie Change £ Senal MOVA
[ Proty [] Speed Measurement [ Non-U
[[3 Emergency Vehicles (] Download To Level 3 [ Free-Standing OTU
Starting inlergreen [ integral OTU
—Mode Priosiky g C
:ﬂ";ﬂg 66565566585 rOLw O Medim Otigh @ Mawmum
Emergency Vehicie 00000000000 :
Hory Ca 66000000000 | ¥ —mman —
Selected Man Catr @O0O000000O0OO0O0 .
ute 00@00000000 P b
Manual Step On 00000000000 (] Reds (4] Ambers
seecd FTaevAorCF O ®@ O 00000000 [ swiched Signs ] umzegs‘:grﬁm
calessLek0l) 00O ®0 000000 o o e
Prority Vebicle 00000000000
Vehice Actiated C000®000000 [ ] or [ ] on
Fixed Time O00000®O000OO0O0

Form Ref: 1.3

Works Order

EM Number . E68427
Engineer P M ROUSE
Intersection - CARDIFF ROAD / THE MURCH

-

In Stages

~N OO s W N

Phases
A B C D E F G H

LN
HE BN
HE N
mE0
Om
|
|

| st Modified 15/03/11, Issue 4.0.12

Phases in Stages

Form Ref: 1.4



™

Works Order

EM Number E£68427

Engineer . P M ROUSE

Intersection - CARDIFF ROAD / THE MURCH

Stages in Streams

—Stream Datar
0 1 2 3 4 5 8 7
Startup Stage El
Part-Time switch off stage
Standalone Pedestrian i B EAE e B ) ] =

NB ' For a Stand-Alone Stream, the reversion must be to AN Red stage o
Traffic stage/phase to meel the relevant standard or specification.

Stages
0 1 2 3 4 5 &6 7

O [ [ |

In Stream

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 1.5

Works Order
EM Number  : E68427
Engineer : P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH

Phase Type and Conditions

—Phase Type and Condons”

(© PrasesAbP O
Prase  Tide Type
[p__] [cARD#F RoAD WESTEORD [0~ UK Trafic
E CARDIFF ROAD EASTBOUND fo- UK Tratic
[C_] [CARDIFF ROAD WESTBOURD RIGHT TURN 0- UK Tranic
[o_] [cArDFF ROAD EASTBOURD RIGHT TURN 0- UK Traftic
[E_] [ML8RO0K RoAD LEFT TURN 2 - UK GreenArow
[F__] [meerook roan 0 UK Trafic
{5 ] [me R 0- UK Traffc
E PEDESTRIANS 1- UK Far Side Pedestian

1) App Types nxAMmAppurs.ixmidun‘dmhmm.z=ﬂd«n\1.3=ﬂm’dbemmdm\dnwm
2) Term Types' 0 = Terra's at end of stage 1= Term's when Assoc phase gains R O W/ 2 = Tem's when Assoc phasa loses R 0.

J)NHMIFa!Fhﬂaﬁeldsmummwmn!MSTmElVCmm. Fovomrmmolm,physallv.ihhesorhks(ek:)u‘edwhbhaspeﬁsbshmmneedhbeselwmm

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 2.1



Works Order Works Order
EM Number : E68427 EM Number E£68427
Engineer P M ROUSE Engineer P M ROUSE
Intersection : CARDIFF ROAD / THE MURCH Intersection : CARDIFF ROAD / THE MURCH
Opposing and Conflicting Phases Phase Minimums, Maximums, Extensions, Ped. Leaving periods
—Phase Mioimums, Maxmums Extensions, Ped. Leaving penods
—Select (s} To Configure: e e e O © PrasesAwP o
Phi —Min ) in
Om O0 O o O O O O O = A B c D 3 F G H Pre-tmed
e PI|FIEIJEJFR I I JFE 18 ] 0O
] || B || FEO P B E E ] O
| Wz A com oo o o e o o o o =
To Phase [L_)__-] 7 0 00 10 10 E 10 D 0 IO—_—, D O
A B CDTETF G H EF o o 10 10 w [0 _Jp_]P O O Y
A o [ o [Co[ o [Co[Co[Co] A d|| g ||BEd||Edr JFE ]k 1 Jp JE1F _]DO
. Bl || = | B || e Eg e Ed E g eI E] D
2| [0 el (o o o oo o o o e o
@1 GC|o|Co o| o |Co|Co|Co O
@©
£ |D[Colo|o o [Co|Co|Co a
§ - ]
e E|o|Co|lo|o o |Co|Co
s O
F |Co|Co|Co|Co| o Co|Co 0
G [Co|Co|Co|Co|Co|Col Co ad
H [Co|Co|Co|Co|Co|Ca|Co O
L O
NB: For Standalone Streams see Help for use of Max. Sets.
Last Modified 15/03/11, Issue 4.0.12 Form Ref: 2.2 Last Modified 15/03/11, Issue 4.0.12 Form Ref: 2 31
™
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Works Order

EM Number E68427

Engineer P M ROUSE

Intersection . CARDIFF ROAD / THE MURCH

Phase Intergreen Times

—Select (s) To Configure

Oom 0o O O O O O O O

NB: On a Stand Alonie Pelican/Toucan/Puffin Stream the Intergreens between Pedestrian and Traffic Phases are controlied
by the timings {PBT, PIT, CMX, CDY, CRD and PAR), therefore 0 should be entered for the appropriate infergreen times in grid below

To Phase
A B C D E F G H
A 6 5 6 | 10
B 6 6|6 |7 |10
[
§ c 5 5 | 5 |10
a (D |s 5 [ 5 [ 10
E
o | E 5 5 | 10
w
F 5|5 |6 5 | 10
G 6 |6 |65 10
H {1010 [10]|10 |10 ] 10| 10

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 2.3.2

Works Order

EM Number E68427

Engineer P M ROUSE

Intersection = CARDIFF ROAD / THE MURCH

Handset Intergreen Limits

To Phase

~— A B C D E F G H|
A 5 558 |
| B 5 5|55 |8
o |
galc 5 5 [ 5] 8
=
L ifi Daiies 5|5 |6
£
SFIE 5 5 | 8
| F 55 5 5 | 8
|| G \[TsE|msH|istlfis =] s T|AE 8
|Hl8 s 8|8 |8

LLast Modified 15/03/11, Issue 4.0.12

Form Ref: 23 3



Works Order .

EM Number
Engineer

intersection : CARDIFF ROAD / THE MURCH

E68427
P M ROUSE

Phase Timing Handset Ranges

—Phase Timing Handset Ranges

| Initiafise Min Green Limits

Phase

000000
P

-n 0O =z = M X <

—Min. Green

=

ax.

Phase

m m Q o @ >
Lo L

—Min. Green
Min.

Max.

o

—Max, Green

Min. E:] Max.
r—Vehicle Extension

r—Phase Delay—

Min. D Max. E
—Starting I/G

—Min Ped Clr (PBT}

o ] v [
—Traffic Phase Leaving

—Traffic Phase Red/Amber———— ]

Max

Viodified 15/03/11, Issue 4.0.12

Form Ref: 2.3.4

Works Order

EM Number - E68427
Engineer P M ROUSE
Intersection - CARDIFF ROAD / THE MURCH
Phase - VA Demand and Extend Definitions
—VA Demand and Extend D
—Demands (@ PhasesAtoP @)
Phase | For Unlatched demands preceed the name with a # [t
Conditioning MUST be used o specify unlatched demands.
[ (T ! R A | X | AL |
Bx7 Bsto B [BsLo
[ex3 [rosis cX3 [csts
R | X | | I I I O SO | |
ERRET D | [N | R [ = |
[Fxni s 0 | Cndl [Fx11 7 [Fsis | stz I ]
| = — | a— . | ST | X | E— —
| | | EE— (|
Last Modified 15/03/11, Issue 40.12 Form Ref 24



Works Order
EM Number
Engineer

: E68427
- P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH

Phase Internal/Revertive Demands

—Phase ive Demands
(—Start-up Vetice Demands
'F e cW oW e F® c@M M O O O 0O 0O O B A0
O O O o oo oo o o oo oan o O
—Demands Inserted When Leaving Manual and Fixed Time Modes’
AF s cW 0@ e@ FA s v O O O O 0O O O O
O O OO o0 o0 oo oo o o o o o
—Un'aiched Demands that Starl Max Timers
AP s cd @ t@ FM sk O O O O O O O O
O O o oo o oo oo o oo g [
—Revertive Phase Demands
A 8 c D E F G H 1 4 K L 7] N 0 P
P E] 1]
Q R s T u v w X Y z a2 B2 c2 D2 E2 F2

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 25

Works Order

EM Number
Engineer
Intersection

: E68427
P M ROUSE
CARDIFF ROAD / THE MURCH

Stage Internal Demands / Ped. Window Times

—Stage Intemal Demands | Ped Window Times
—Start-up Vehicke Demands
0003040 s0es@d 70 O O O O O O 0O O
0O oo o o0 oD o oo oo oo o oo
—Demands Inserted When Leaving Manual and Fixed Time Modes
OO0 :0330«0sO 00 O O O O O O O O
00 oo o0 ooooocooo oo o
—Uniatched Demands that Start Mamum Timers
B ¥w:EM:@M«@s@s@m® O O O O O O O O
O Qo oo oo oDoo0 o oo o oo 0
—Window Times
i 1 2 3 4 5 6 7 8 9 10 1 12 13 1% 15
o O OO O O CO I O
16 1 18 19 2 21 2 ) % 2 % 7 3 29 K] 3
Last Modified 15/03/11, Issue 4 0.12 Form Ref: 32



Works Order

EM Number . E68427
Engineer . P M ROUSE
Intersection ' CARDIFF ROAD / THE MURCH

Phase delays

r—Phase delays

(®) Phase Delays 0-29

=z

o. Delay
Phase

O Phase Delays 30-59

On Change
from Stage

To
Stage

By (X)
Seconds

O Phase Delays 60-89

No.

[
i
i
]

Delay
Phase

On Change
from Stage

(O Phase Delays 90-119

To
Stage

By (X)

Seconds

=3
—J

-

[=]
L]

OO

NN

il

=)

CIEIEIEE
111l

=)
L JL |

IRRRRNENRRANE

r—r

U

J00A000

<}
@

D
i

0D
:

L

11

IRRNRRRRENNNN

il 7] ]

] EaR ] B

F ] o] = EniEaE ]

] B ] ]

("] L] =

12 L1 L]
]
-

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 3.3 (1)

Works Order :
EM Number  : E68427
Engineer : P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH

Fixed Time

—Fixed Time

—Stage Moves & Times (Not Fixed Time lo Current Max}

Current Stage 0 1 2 3
Next Stage

Time

Curment Stage 8 g 10 "
Next Stage

Time

Cument Stage 16 17 18 19
Next Stage

Time

Curment Stage 24 25 % 27
Next Stage

Time

28

2 22

kil

—Phases Demanded and Extended under Fixed Time to Current Max
A B c D E

Demand %] O

Extend

Demand
Extend

Ooo°®
00” ®
oo’
00"
oo° O

F

oo AR

oo gR°
winginlni

oot oo

-

oo™ oo

oof oo’

-

go® oo

=

oo™

oo®

ooR oo

oo® oo°

oo og”

Last Modified 15/03/11, Issue 4.0.12

Form Ref 4 1



Works Order

EM Number  : E68427

Engineer P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH

CLF - Base Time

—CLF - Base Time

Controller Base Date
Controller Base Time 02:00:00

—Plan Offset

Minutes  Seconds
Plan 0 D D Plan 8
Plan 1 El D Plan9
Plan 2 D D Plan 10
Plan 3 D D Plan 11
Plan 4 D E] Plan 12
Plan 5 D [E] Plan 13
Plan 6 E] D Plan 14
Plan7 D |9__—| Plan 15

a0a0a000:
0000000«

—Handset Range Limits
Minutes Seconds

L]

Min

Max

BT

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 4.2.2

Works Order

EM Number E68427

Engineer P M ROUSE

Intersection - CARDIFF ROAD / THE MURCH

UTC General Data

—UTC General Data
Type of UTC

© 106 O3e

Integrat OTU Address

D Number of Control Words

Number of Reply Words

3 Controlter to respond to TC bit.
[ ntroduction of UTC to be disabled by Priority Mode

l:] Non UTC RTC synchronisation input name

—RTC Synchronisation Times

—Clock Synchronise Time (UTC TS input )
Day Time
Saturday | jooo000 |

—Clock Confirm Time ( UTC RT output )——
Day Time

Saturday | |00:00:00 I

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 4 31



Works Order 4 Works Order

EM Number - E68427 EM Number .: E68427
Engineer : P M ROUSE Engineer : P M ROUSE
Intersection | CARDIFF ROAD / THE MURCH Intersection - CARDIFF ROAD / THE MURCH

UTC Control and Reply Data Format UTC Stage and Modes Data Definitions

r~UTC Stage and Modes Data Definions
—UTC Control and Reply Data Format
. —Mode Data Definitons————————
i Bit1 Bit2 Bit3 Bit4 Bi5 Bit8 Bi7 Bit8 Green Demand Green Demand .
Stage  Force BY Confsm Bt  ConfimB4  Stage  Force Bt Confim Bt Confim Bt Manual Mode Operative
Word 1 F1 F2 F3 F4 F5 F6 F7 o | [ I 1 Oew2 [Or O
Word 2 1 17
fl jlet Manua! Mode Selecied:
Word 3 2 | {2 18 Oewe [drr ]
Word 4 3 Fa |[e3 R No Lamp Power of Lamps Off due to RLM
eply Words’ 4 4 G4 2
[Fe I _ O O O
Word 1 Gi G2 G3 G4 G5 G6 G7 GA 5 F5 ]G5 2
Word 2 GB GC GD GE N ] € L Detector Faul
Word 3 7 F7 IG7 2 O a Clor
8 A Normal NOT selected on the
Word 4 9 2% Manual Panet:
Word 5 Oewez [OrRR [
10 %
Word 6
11 2 RR Bution Selected:
Word 7
12 8 Doz [COrR [
Word 8
Word § 1 B IEUTC Repty Confims are requiced
14 30 for a Controller Fault (CF) OR for
Word 10 separate MC and AR replies,
15 kil Condition:ng must be used
Word 1
Word 12
Word 13
Word 14

Last Modified 15/03/11, Issue 4.0.12 Form Ref: 4.3.2 Last Modified 15/03/11, Issue 4.0.12 Form Ref 4.3 3.2




Works Order Works Order

EM Number  : E68427 | EM Number E68427
P M ROUSE | Engineer P M ROUSE

Engineer
Intersection : CARDIFF ROAD / THE MURCH | Intersection ' CARDIFF ROAD / THE MURCH
Serial MOVA | MTC - Time Switch Parameters

—Sedal MOVA

T T N I N N ]5 [csis J6 w6 |7 [ s [oxs | —MTC - Time Switch Parameters

9 [gsie TJroostie e [xir |12 [EsLe2 [13 [Fsa |4 [exta s [ests ] | ]

) o ) ) Dol e | e )| i - L men
0 [Alternate Max | INTAﬁTﬂ_l 16 [No Action | I——l

s ]25[ 127 ]za[ kL 1=l b L | ] ! 1 lKlternate Max I ["WSETC_-I 17 |NoAction J I__j

[ ] s ] I £ I ) i 'Y S | 2 [Atemate Max | W 18 [No Action il | |

a Jo [ Ja [ [ s [ T [ Jar [ Jas [ | 3 lAIlernate DFM J W—I 19 |NoAction J I_——_l

wl a0 [ s [ = s« [ ] =) [ — s = 4 |AItemateDFM 4' Immj 20 INoAc!ion 4] I——l

e Y o o e[ ——Jul - 5 [Allemate DFM | [ATOFMD ] | | 21 [NoAction | | ]

I e 6 [NoActon 1 || 22 [NoAdion 1]
7 [NoActon [ || » [NeActn | |
8 [NoActon T ]| | 2 [NoActon T
9 [NoAction | [__j 25 [No Action I I——|
10 |No Action ] | I 26 [No Action | [_—-I
11 [NoActon [ J{| 2z [NeAdon 1
12 [NoAAction | [ ]|| 2 [NoAcion I ErEa.
13 [No Action ] r_tl 29 [No Action | |—_——]
14 [No Action ] ‘—_—l 30 [No Action | [_—_I
15 [No Action | T ]| | 3 [MoActon e
i
Last Modified 15/03/11, Issue 4.0.12 Form Ref: 4 3.4 Last Modified 15/03/11, Issue 4 0.12 Form Ref: 441



Works Order .

EM Number  : E68427

Engineer : P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH

MTC - Time Switch Parameters Array

Parameters

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3

MAXSETB B
MAXSETC .
MAXSETD -
ALTOFMB
ALTDFMC
ALTDFMD
UnUsed
UnUsed
UnUsed
UnUsed
UnUsad
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
Unused
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed
UnUsed

Events

Last Modified 15/03/11, Issue 4.0.12

Form Ref 44.2

Works Order

EM Number . E68427

Engineer P M ROUSE

Intersection | CARDIFF ROAD / THE MURCH

Master Time Clock - Day Type

r—Master Time Clock - Day Type:
No Mon Tue Wed Thu Fri  Sat  Sun
0 O 0O 0004 d
1 Oo0Oo0oOocoo0ouv
2 M O OO0 0o0oao
3 O &8 OO0 0 d
4 Y v [ Y I I I Oy
5 Y Y [ v [ I I I W
6 O O0OoOoows« oo
7 w4 O 4 R v R v O v B v B
8 M 184 4 &4 O
9 2 I v R v 2 R v [ N R
10 O oOooooogoaad
11 Ooooo0go
12 O 0O oOoooad
13 O Ooogoo0oaoaad
14 O OO0 o0ooOooaod
15 O o oOoooaoao

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 443



Works Order
EM Number  ° E68427
Engineer P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH

—Master Time Clock - Time Table

ew Time Table seltiogs
© o015 O ®31 O 24 O 4863
Number  Day Time Introduce Function Required Function  Plan/
Type Number Parameter
CH foroe00 |  [INTRODUCE MAX SETB e [ R =T
] [@o0o ] [WNTRODUCE MAXSETA 1 21 [
] ] [moow | [NRODICEMAXSETE )~ =3 (e
] ] [woomw | [NTRODUCE MAXSETA ) 1R | |feam]
[ ] ] [0 ] ([NTRODUGEMAXSETC ] 1 B
] [F_] [®%® ] [NTRODUCEMAXSETD | = [ |
] B _1 [®%0 | [NTRODUCEMAXSETA =l = RE=] g
[ ] [eso0 ]  [NTRODUCEMAXSETC ] (S FT [ T
] [m#oeo | [NTRODUCEMAXSETA ] ] [
] [oeo000 |  [INTRODUGE MAX SETC = (B
] [eww [INTRODUCE MAX SET A = |EEa) e
(03] | ] v (O | B 1 o
[Tl S [ 8| Sijoe] - o]
) 0 o s (=1 (T
L ) ol | i1 ]
3 e [ T

" st Modified 15/03/11, Issue 4.0.12

Master Time Clock - Time Table

Function Numbers
0 = Isolate From CLF
1 = Introduce a CLF Plan

2 = Introduce a Parameter

( Combination of event switches

3 = Selects an Individual
event switch to be set

4 = Selects an Indindual
event switch o be
cleared

Form Ref: 4.4.4 (1)

Works Order

EM Number E68427

Engineer P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH

LMU - General

—LMU - General

—Lamp Monitoring - LMU Voltage

® 200-240 O
O 50050100120 O 230CLS

—Red Lamp Monitoring

Max Red Bulb Wattage
] RLF2 Cancels RLM additional Intergreens

First Red Lamp Fault Speed

RLM Additional Intergreen Handset Limits

Mimmum Maximum

b1 ]

] RLF2 Only Cleared by RFL = 1

] RLF1 Only Cleared by RFL = 1

Streams with Phase BlackOut on RLF2
Oo O a O O O O O

Last Modified 15/03/11, Issue 4.0.12

Form Ref 451



Works Order
EM Number . E68427
Engineer . P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH

LMU - Sensors

—LMU - Sensors

[~On-Board Sensors -On-Board Sensors Exiemnal Sensors’

Sensort Bulb  NLM | Senson Bub NLM | Sensort Bub
Phass  Sensor Type Watts CLS |Phase  SensorType Watis CLS | Pn Deive Sensof Type Wats
1A [asseq ] | 1me 0] [swem | | [Feg. S

216 [asSeq. [ | 8w 0 [34va16 Reg. Sign

3C  [asSeq. O 1918 O 351214 Reg. Sign

410 E: 0o a7 (W Et [ Reg Sign

5\E o v [ |37b14

6\F  [hsSeq. 3 f22wv [ [38\216

76 [AsSeq. o |=w 0O [t

8\H O 24w [ [40v212

9\ 0O | RG]

101J mf kil 0O s

1K O 7w O [earane

121L 0 |82 0 [sare

13\M [ |22 0 [4sver

AN [ |30v02 [ [4t216

1510 0O |3ne O |47

16\P 0 |32\ [0 |+8va12

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 4.5.2

Works Order

EM Number E68427

Engtneer P M ROUSE

Intersection ' CARDIFF ROAD / THE MURCH

RLM Additional Intergreens

Phases Delayed
A B C D E F G H

Phases with RLF1
I G 7TmOO o>

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 453



Works Order .
EM Number  : E68427
Engineer - P M ROUSE

Intersection - CARDIFF ROAD / THE MURCH

Phases Inhibited/Blacked-out
A B C D E F G H

Phases with RLF2
I O mmo O @ »

Last Modified 15/03/11, 1ssue 4.0.12

RLM Phase Inhibits

Form Ref: 4.54

Works Order
EM Number E68427
Engineer P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH

Manual Panel

—tanual Panet
—Stage Buttons and LEDs
Bution  Title Caled Stage for Stream
No o 1 2 3 5 6 7
v = o)
1 [CARDIFFROAD | ]
2 [CARDIFF ROAD WESTBOUND RIGHT TURN ] ]
3 [CARDIFF ROAD EASTBOUND RIGHT TURN 1]
4 [RiGHT TURNS AND MILLBROOK LEFT TURN 1]
5 [WLLBROOKROAD | ]
6 [MURCHROAD ] E_]
7 PEDESTRIANS ]
—General LEDs —Manual Mode Enable
AUXT  AUXZ  AUX3  AUX4  AUXS Awa -y
Homyca (aperpay | | S For hs o operse
Condiioned O a O O When Handsat Plugged in (Note 1) Special Conditioning
—General Buttons: Manuat Sgnals 0"~ [ () When 'MND' Command Entered 8 modied
None SWI SW2  SW3
Homersny O O O || Omedesomeon | e coec Svictes Dt
Omovende @& O O O ® As Start-Up )
COva [ Fixed Time Do
AR ®@ 0O O O

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 46 1
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Works Order
EM Number . E68427
Engineer : P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH

Manual Mode - Optional Phases Appearance

—Manual Mode - Optional Phases Ap

A B C
Never Appears O O O
Demand Dependant O ©C O
Always Appears ® ® ®

Q R s
Never Appears O O O
Demand Dependant O O O
Always Appears O O O

ONONOR

000~

IONONOX,

000«

@00~

O00O0=<

®@0O0»

O0O0s=

@00=

OO0

00O0-

(ONONOR

ONONORS

OO0~

OO0 O=

000>

(ONoNoRy

(ONONOR:

O0O0O=

(ONONORY]

(ONONe)

O0O0=R

[ONONOR-

oOoo®r

(ONONOR

O0OO=

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 4.6.2

Works Order ™

EM Number  : E68427

Engineer : P MROUSE

Intersection : CARBIFF ROAD / THE MURCH

Special Conditioning

; MANUAL PANEL

PHASEE=MIL22 PHASE E AT GREEN LIGHTS AUX 1 LED
(MODEQ EQL<6>)=MIL17 i MOVA ACTIVE LIGHT HIGHER PRIORITY LED

; DELAYED CALL STOP LINE LOOPS

IFT NOT(CSL5) THM Hold delay timer reset when CSL5 i3 inactive,

RUNCL>

END

IFT PHASEC THN ; 1f phase C is green feed CSL5 directly to MOVA.
CSLS=MOVADETS

ELS
CSLS5.HOT{CNDTMAL) : »MOVADETS i If phase C is not green only teed CSL5 to MOVA

*=+LCPHC ; and demand phase C after delay time.
END

IFT BOT(DSL10) THN Hold delay timer reset when DSL10 is inactive.

RUN<2>
END
IFT PHASED THN ; If phase D is green feed DSL10 directly to MOVA.
DSL10=MOVADET10
ELS
DSL10, BOT (CHDTMA2) : =MOVADET10 : 1f phase D is not green only feed DSL10 to MOVA
: *=+LCPHD ; and demand phase D after delay time.
END
IFT BOT(FSL13) THN ; Hold delay timer reset when FSL13 is 1nactive.
RUK<3>
END
IFT PHASEF THHU ; ILf phase F is green feed FSL1] directly to MOVA
FSL13=MOVADETI]
ELS
FSL13.HOT (CHDTMA3) : =MOVADET13 : If phase F is not green only feed FSL13 to MOVA
*=+LCPHF ; and demand phase F after delay time.
END
IFT HOT{GSL15) TH} : Hold delay timer reset when GSL15 is 1inactive.
RUN<A>
ERD
IFT PHASEG THN ; If phase G is green feed GSL15 directly to MOVA.
GSL15=MOVADETLS
ELS
GSL1S.ROT (CNDTMA4) : =MOVADET1S ; If phase G is not green only feed GSL15 to MOVA
*=+LCPHG ; and demand phase G after delay time.
END

: MOVA COUFIRMS
; =marmsmswom=e
KOT (PHHASEA) =GA
HOT (PHASEB | =GB
10T {PHASEC} =GC
KOT ( PHASED) =GD
NOT ( PHASEE) =GE
PRSLMPAH. NOT {LMUINHH) «MOVADET16

PHASE CONFIRMS

PED WAIT CONFIRM

Last Modified 15/03/11, Issue 4.0.12 Form Ref 5.1 (1)



Works Order ™ Works Order ™

EM Number . E68427 EM Number : E68427
Engmeen: : P M ROUSE Engineer P M ROUSE
Intersection . CARDIFF ROAD / THE MURCH Intersection : CARDIFF ROAD / THE MURCH

Special Conditioning Special Conditioning Timers

—Spqqa Cond. [
; PHMASE E GREEN ARROW PULSE TO MOVA 4 Ui
H Timers
IFT PHASEE.NOT (SCRTO} THH : PHASE E AT GREEN STARTS TIMER O
ERAsee @® o3t QO 3263 QO sa95
END
CNDTMAO=MOVADET17 ; TIMER 0 ACTIVE SETS MOVADET17 (2 SECS PULSE) 200ms ) .
PHASEE=SCRTO ; SET BIT TO STOP REPULSE No R¥aey B e Desciption No Vae Hn 20ms Description
; USE DETECTOR 17 IN THE DATASET TO CALL STAGE 5 o B 1Pk [ [FRASE £ AT GREEN PULSE = n 0
— Ll
N 0 [ [csts caLL beLay 17 o O
— (e
; PHASE E 2 N 0 [ [pSL10 CALL DELAY 18 o O
e — —_—
3 0 O [FsL13CALL DELAY 19 [ O
IFT STAGE4.PHASEE THH ; IF PHASE E IS AT GREEN PREVENT ALL STAGES a0 (GSL15 CALL DELAY r—
; AND INSERT A DEMAND FOR STAGE 5 TO CLOSE THE i o ZELA 2l o
=PRVST1 ; GREEN ARROW 5 o [5) 2 0 O
+*aSCRT2 pr— p—
*=SCRT3 [} [l (] 2 o ]
+=PRVST6 = )
*=PRVST? i e — 0 O s ] L o
:=PRVSTO LI I ] al |p [}
+=PRVST1 9 o O % o O
*=SCRT2 S o
«=5CRT3 10 0 O % 0 O
. — —
PRVSTG 1" 0 O 2 0 d
*=PRVST? — L
:ﬁgsze UCSTS 12 0 O 28 0 O
=4 T fe—
LCPHE= +UCSTL 13 0 O 3 0 O
— —
14 o O 0 0 d
15 0 O 3 Q O
; MOVA CRB —

MIN LAMFS OFF TIMER

IFT' (PRSLMPRA+PRSLMPAA+PRSLMPGA) THN
RUN<94>

END

IFT NOT (MODEQ EQL<6>).NOT (CNDTMASS5) .SSHRM THN
RUN<95>

NOT IN MOVA MODE AND IN HORMAL RUN TIMER

END
IFT CHDTER95+((PRVMODC EQL<6>).NOT (MODEO EQL<6>)} THHN
LOD<10> 2SCRTCHI1

TRUE=2SCRT239
START A 2 SEC INTERNAL TIMER FOR CPB TOGGLE

END
NOT (2SCRTST31 EQL<O>)=.2SCRT239
IFT (25CRTST31 GRT<0>) THN
DEC 2SCRTCH31
END

SSHRM. {MOT (2SCRT239) + (MODEQO EQL<6>)}.CHDTMA94=MOVACRB WHEN TIMER TERMINATES TOGGLE CRB

STAGE PREVENTS

i mm—————————

i VA
; mam

STAGES 2 + 3 ARE KOT ALLOWED IN V/A MODE

(MODEQ EQL<2>}:=SCRT12

*=SCRT13
{MODEQ EQL<2>) .HOT (LCPHC+UCPHC+LCPHD+UCPHD $
+LCST4+UCST4) =PRVSTA

PREVENT STAGE 4 IF NO DEMAND FOR PHASES C OR D

BITS SET PREVENT STAGE 2
BITS SET PREVENT STAGE 3

(SCRT2+SCRT12) =PRVST2
(SCRTI+5CRT13)=PRVST3

Last Modified 15/03/11, Issue 4.0.12 Form Ref: 5.1 (2) Last Modified 15/03/11, Issue 4.0.12 Form Ref: 5.2 (1)




Works Order

EM Number : E68427

Engineer : P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH

Special Conditioning Timers

r—Spectal Condiioning Timers

Qo QO 3263 ® 6405

No Vake M  Max  200ms Description Ho Vake Min 200ms Descrption
64 0 O w|[ |P O
& [ | E O o [ |fo O
w [ | O e[ | O
e [ | Od w [ ][ (]
e [ | [0 [ wl | 0
@ | | o O s | [ |
n 1P O s 1p 0
nl | p [} e 1P O
2l | P 0 w{ P O
nl P O w | | O
wl | P O wl |f O
s | | s | Oa
w | O 2 | O
7P O al | Ol
nl | O wll | [0 [WNLAMPS DFF TMER
w [ ] o E b_] [ [MOVACRB TOGGLE BT

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 5.2 (2)

Works Order

EM Number E68427
Engtineer P M ROUSE
Intersection

E68427°

Board Position skt
CPU A X3I
CFU A X31
CPU A X30
101 8 B
101 B £
101 B c
101 B D

The socket X3 on the CPU pcb is the double stacked one

Port
0
1

1
2
4
3
5

X3I = Inner (nearest the board)
X30 = Outer

Last Modified 15/03/11, Issue 4.0.12

CARDIFF ROAD / THE MURCH

Special Instructions

Type I or O
I
I
o
1
o
o

Cable
101

105
103

103

Block
1TBG
1TBYH
1TBX
1TBJ
1TBK
1TBL
1TBM

Form Ref: 6 (1)



] Works Order *
EM Number : E68427
L Engineer - PMROUSE
! Intersection : CARDIFF ROAD / THE MURCH
| R

Special Instructions

3 16617/1/27000/002
4 1667/1/27001/001
5 1667/1/27001/002
6 1

7

8

-
IS

23 1667/1/27072/001
24 1667/1/27002/000
25 1667/1/27003/000
26 1667/1/27005/000
27 1667/1/27004/000
28 1

667/1/16276/427

w
»

iCabinet 24 Phase wired 32 Phase
Phase wired 16 Phase
|Rack 24 Phase wired 32 Phase

IRack B8

{Cableform 8 Phase {long)
|Lamp Switch Kic B8 Phase

{1I/0 Kit

ISDE Facility Kit
{Integral OTU Kit
|

Configuration Eprom (Issue 4. 0)

F STB00 CONTROLLER ITEMS LIST SHEET 1 (*I*L*}
! l!TEMIDRAHING NUMBER | DESCRIPTION [QTY I1TOT REMARKS
|
1 i |
2 1667/1/27000/003 {Cabinet B Phase wired B8 Phasc 11

I
4
i
i
|
i
i
I
i
!
I
i
i
|
|
|
|
|
I
|
i
i

[y 22 4
!
|
|
|
|
|
|
|
i
i
i
i
!
i
I
|
i
i
o=
)
I
|

Last Modified 15/03/11,

Issue 4012

tiote 1:

Please refer ta'speclal
instruction pages for
additional information on
items marked with an ***'.

Form Ref: 6 (2)

Works Order o

EM Number : E68427

Engineer :PMROUSE

Intersection : CARDIFF ROAD / THE MURCH

STBO0 COHTROLLER ITEMS LIST SHEET 2

Special Instructions

(*1°L*)

} ITEM|DRAWING HUMBER

v
|
]
1
1
i
|
|
|
|
|
|
|
|
|
t
!
t
1
|
i
|
|
|
I
I
I
I
i
1
i
|
|
|
|
|
t
|
|
|
|

Last Modified 15/03/11,

i DESCRIPTION
|

1667/1/27056/001
1667/1/27056/010
1667/1/27056/000
i

i
i
1
i
|
|
1667/7/25171/000
|

1667/1/27002/002

6 }1667/1/27002/102

I
1667/1/27000/800

1667/1/27000/101
1667/1/27000/102
1667/1/27001/101
1667/1/27001/102
1667/1/27002/100
1667/1/27084/001
1667/1/27084/002
1667/1/27084/003
|sb7/1/27130/ooo

l667/1/27001/310
1667/1/27223/003
1667/1/27223/403
!
|

1667/1/27000/301
1667/1/27012/000
1667/1/27001/300
|

IManual Panel Assy {Intersection Cont

IManual Panel Assy (Sigs on/off)
{Manual Panel Blanking Kit
I

|
|
1
|
1
1
iCurrent Transformer
'

ILamp Switch Kit B Phase CLS

jLamp Switch Kit B Phase Export CLS

t
J1CLS Mod Kit (firmware only)
t

i
{Cabinet Export 8

IRack Export 8

IExport Lamp Switch Kit

Ibimming Aasembly (1.5KVA) (Fit Std UK)

|Dirmiing Asaembly (2.0KVA)
|Dirming Assembly (3.0KVA)
130A Controller Kit

t
{STB00 SE Export Rack up to B Phase

{STBO0 SE B Phase Driver No LMU
(STBO0 SE 4 Phase Driver Ho LMU
I
|

I
ISTBO0 P In a Cabinet 4Ph 1 Stream PED

IPED 2nd Stream Kit for ST800 P

{STBO0 P Rack Only 4Ph 1 Stream PED

Phase wired 16 Phase
iCabinet Export 24 Phase wired 32 Phage
Phase wired 16 Phase
IRack Export 24 Phase wired 32 Phase

Issue 4.0.12

tQTY ITOT

1
1
|
i
I
i
'
|
I
I
|
l
|
|
|
1
i
|
[}
|
|
'
|
I
i
1
|
|
i
i
I
|
t
|
|
|
|
|
|
I
|
|

REMARKS

i

|Hote 2:

|Ancillary Proceasor PLD
Ivariants

1101 OTU & MU

1102 oTjfonly

1103 LMl Only

1104 OTU & LMU + Up/Download
1105 OUT Only + Up/DownLoad

IHB Controller Has built in LMY
IS0 LMU on Ancillary Processor
Itot required included for info
fonly.

|

I

Itlote 3:

|Fit Current Transformer
Istarting from poasition
ITLB/2/16 on the first phase
{driver PCB. if more tham 3
{sensors are called up fit the
l4ch asensor to the second
|Phases driver PCB, and so on
funtil all sensors have been
fused up.

ITLB/b/14 - 1st sensor terminal
ITLB/2/16 - 2nd sensor terminal
{TLB/2/14 - 3rzd sensor terminal
ITLB/z/12 - 4th sensor terminal
ITLB/2/12 - Ath sensor terminal
!

|
ITLB/2/12 ~ 4th scnsor terminal
|
1
|

Form Ref: 6 (3)



#'ROAD / THE MURCH
Input/Output
: ot Number & Type
[[] Enable Signai Required @) @)
Check boxi 3
: ik D ® Inputs & Outputs
DET Bt Type Name Reqd BP wv UD Misc DFM DFM  Ext Used By Term  Temm
No No lor O Group time Phs UTC SDE Pn HC CC AR UD Block No
Ole o 1+ wV pOOOODP |f |PFlwocoo0ooom
ol 1 1wV MOOOOPR Jp JPFleoo0oooom @
Olz2 z 1 asuv HAOO0OOR]P PF20000000 me 3
Ol 3+ 1w WOOOOREP B luo0CcoooD me «
Ol 4 1 MOOOOPR ] |ffjwooooonoom s
Ofs s 1 oo MDOOOoOpP P lwoDoocoon me s
Ofs & 1 Ppeonr MOOOOF P mo0o0onmms
Of7 7 1+ ew ®MOO Of | P |wooDoooom s
| add ][ Depete | [ B ] [ Clear Gsed By ]
Last Modified 15/03/11, Issue 4.0,12 Form Ref: 7.2 (1)

Works Order :

EM Number : E68427
Engineer P M ROUSE
Intersection | CARDIFFIROAD / THE MURCH
Input/Output
—input/Output—
'ort Number & Type

[‘_‘j Enable Signal Required O O

Check boxes L

o TR i

DET Bt  Type Name Reqd BP Inv UD Misc DFM DFM  Ext Used By Term  Tem

No No forQ Growp time Phs UTC SDE Pi HC CC AR UD Block No
Ols o 1 reow vooodol JpE P wooocooo m
Ofs 1+ 1 reows MOooOoOOol Jf P )moooooon m »
ole : « w/ PFOOOOE]IP]EODOODO0 m s
ol » 1 we” mOOOORJf P | wooooooo m «
Ol ¢« 1 m/ ROOOOR]|P P ]woooooon m s
Oln s 1 s’/ MOOOOR P PP @O0000000 m s
Ol &« 1+ rmn/ POOOOF PP |@O0OD000 m -
O 7 1 seare OO DDDDDDDDDDDWBH&
[ 8 ][ Dekle ][ Wow | [Cearlsedty

Last Modified 15/03/11, Issue 4.0.12

Form Ref: 7.2 (2)




Works Order . ' Works Order

EM Number @ E68427 EM Number E68427
Engineer P M ROUSE Engineer P M ROUSE

Intersection : CARDIFF ROAD / THE MURCH Intersection | CARDIFF ROAD / THE MURCH

Input/Output Aspect Drives

Input/Output r—Aspect Drves’
’—1 Number & Type:
[7] Enatie Signal Required O e} ® AL Oux Qyr
g S —
0 @ Inputs & Outputs —Phase Drver Card {———————————————— —Phase Drver Card {———————————————] —Phase DverCad 22—}
Used For Term Term Used For Tem Tem UsedFor  Temm Tem
Bock  No Block No Block No
DET Bt  Type Name Reqd BP Iw UD Misc DFM DFM  Ext Used By Tem  Term A-Red Phase 1784 1 E-Red Phase 1788 1 |- Red
No No lorO Group lme Phs UTC SDE Pn HC CC AR UD Block No
A-Amber  Phase 1TBA 2 E-Amber Phase 1788 2 1 - Amber
Ols o 1 oxu voooof [P lmoocoooonm s e W mm s E-Geen Phase 188 3 1-Green
A
Of17 I GsL5 oooo D oooooogdm 2 . a4 F-Red  Phase e 4 J-Red
O |18 2 1 AN oooo D oooooDooOoOm 3 B A meA s F-Amber  Phase e 5 J- Amber
Of1e 3 1 B ROO00O0 [D[z] OogoOooooo e 4 B-Geen Phase  1TBA 6 F-Geen Phase e 6 J-Green
KO |20 4 [ oDQOooogno oOooOoOoOgoogoimse s C-Red Phase 1T8A 7 G-Red  Phase 1788 7 K - Red
C-Ambar  Phase 1784 ) G-Amber Phase 1788 8 K - Amber
21 5 ] 118 6
O oooono Ooooooooo -~ T G-Green  Phase s 8 K-Green
Oj2 6 | ooooa o R - . -
D-Red Phase 1A 10 - ase 1 10 L-Red
230017 | 1T8J 8
'®) [ | O OooOoOgoooOoaad D e \TBA i H-Amber Phase 1788 It L - Amber
D - Green Phase 1TBA 12 H-Green  Phase 1788 12 L. - Green
[ ] [ | [woe ] [Ceen]

1, Issue 4.0.12 Form Ref 7.2 (3) Last Modified 15/03/11, Issue 4.0.12 Form Ref: 7.3 (1)




Works Order

EM Number : E68427 ; Index
Engineer P M ROUSE i 1 General Junction Data
Intersection : CARDIFF ROAD / THE MURCH 1.1 Administration

1.2 Streams, Stages, Phases Control

» S8 1.3 Facilities/Modes Enabled and Mode Priority Levels
I/O - Group DFM TlmlngS 14 Phases in Stages
1.5 Stages in Streams
2 Phases

21 Phase Type and Conditions
2.2 Opposing and Conflicting Phases

2.3 Timings
0 - Group DFM Timings 2.31 Phase Minimums, Maximums, Extensions, Ped. Leaving periods
[—Handset Limiting Values—————— 232 Phase Intergreen Times
Input Group ~ State SETA SETB SETC SETD 233 Handset Intergreen Limits
o Slate Min Max 234 Phase Timing Handset Ranges
Group 0 Active (Mins) [_3°_| [30__’ M Active (Mins) D 24 Phase - VA Demand and Extend Definitions
mActive (Hs)  [18_ ] [ ] e ] e ] o oo G :gtgir:allRevenive Demands
Group 1 Active {Mins) 30 I 30 |30 30 l 3.1 Stage - Prohibited, Alternative, Ignored Moves (No configuration data to print)
: 3.2 Stage internal Demands / Ped. Window Times
InActive (Hrs) 3.3 Phase delays
Group 2 Active (Mins) 10 I10 l 10 '10 4 Mc;d1es a;d F;a?llites - Detailed
ixed Time
InActive (Hrs) I I I | l 4.2 Cableless Linking
- . 4.21  CLF - Plan(s) (No configuration data to print)
Group 3 Active (Mins) |30_| IM_J |30_] M 422 CLF - Base Time
InActive (Hrs 18 18 18 18 423 CLF - Demand Dependent Moves (No configuration data to print)
e} L——] I——I u I——] 4.3 Urban Traffic Control
Group 4 Active (Mins) |30 l ISO I BO l I30 I 4.3.1 UTC General Data
- 432 UTC Control and Reply Data Format
InActive (Hrs) fe_ | [1e | e | fe_| 433 UTC Data Definitions
Group 5 Active (Mins) |30 I [30 l |30 I lw l 4331 UTC Phase Demand and Extend [?(::ﬁnitions (No configuration data to print)
4.33.2 UTC Stage and Modes Data Definitions
InActive (Hrs) 43q 233 UTCDemand Dependent Forces (No configuration data to prin)
=] eria
Group & Active (Mins) [} E.;' M M 4.4 Master Time Clock
InActive (Hrs 18 18 18 441 MTC - Time Switch Parameters
(Hr) l——] L—l u 442 MTC - Time Switch Parameters Array
Group 7 Active {Mins) 30 l |30 l 30 I |30 44.3 Master Time Clock - Day Type
) 444 Master Time Clock - Time Table
InActive (Hrs) [18 l e | f1e_] | 4.5 Integral Lamp Monitoring

451 LMU - General
452 LMU - Sensors
4.53 RLM Additional Intergreens
454 RLM Phase Inhibits
4.6 Manual
4.61 Manual Panel
4.6.2 Manual Mode - Optional Phases Appearance
5 Conditioning Data
5.1 Special Conditioning
52 Special Conditioning Timers
5.3 Fault Log Flags (No configuration data to print)
6 Special Instructions
7 WO
7.1 Call Cancel (No configuration data to print)
7.2  Input/Output
73 Aspect Drives
7.4 O - Group DFM Timings

Note - 255 or blank disables DFM monitoring of that state (active or inactive) during that timeset (
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Barons Court Junction Merrie Harrier Junction Murch Road Junction
AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak
Green Start time for Phase B -A4055 Cogan Spur Cycle Time Green Start time for Phase B -A4055 Cogan Spur Cycle Time Green Start time for Phase G (Barry Road) Cycle Time Green Start time for Phase G (Barry Road) Cycle Time Green Start time for Phase B (Cardiff Road SB) Cycle Time Green Start time for Phase B (Cardiff Road SB) Cycle Time
07:56:19 16:00:59 07:44:27 15:59:35 07:45:05 16:06:41
07:59:03 00:02:44 16:02:58 00:01:59 07:46:35 00:02:08 16:01:48 00:02:13 07:46:51 00:01:46 16:09:21 00:02:40
08:01:36 00:02:33 16:05:28 00:02:30 07:48:22 00:01:47 16:04:04 00:02:16 07:49:15 00:02:24 16:11:53 00:02:32
08:04:22 00:02:46 16:07:54 00:02:26 07:50:08 00:01:46 16:06:06 00:02:02 07:51:44 00:02:29 16:14:22 00:02:29
08:07:11 00:02:49 16:10:20 00:02:26 07:51:49 00:01:41 16:08:47 00:02:41 07:53:54 00:02:10 16:16:44 00:02:22
08:09:59 00:02:48 16:12:51 00:02:31 07:53:28 00:01:39 16:10:10 00:01:23 07:56:03 00:02:09 16:18:35 00:01:51
08:12:46 00:02:47 16:15:22 00:02:31 07:55:23 00:01:55 16:12:17 00:02:07 07:57:54 00:01:51 16:21:20 00:02:45
08:15:36 00:02:50 16:17:47 00:02:25 07:56:53 00:01:30 16:14:20 00:02:03 07:59:48 00:01:54 16:24:00 00:02:40
08:18:22 00:02:46 16:20:17 00:02:30 07:59:00 00:02:07 16:16:42 00:02:22 08:01:53 00:02:05 16:26:10 00:02:10
08:21:13 00:02:51 16:22:49 00:02:32 08:00:44 00:01:44 16:19:19 00:02:37 08:04:32 00:02:39 16:28:19 00:02:09
08:23:58 00:02:45 16:25:17 00:02:28 08:02:31 00:01:47 16:20:53 00:01:34 08:06:56 00:02:24 16:29:55 00:01:36
08:26:37 00:02:39 16:27:48 00:02:31 08:04:27 00:01:56 16:23:29 00:02:36 08:09:17 00:02:21 16:31:46 00:01:51
08:29:19 00:02:42 16:30:07 00:02:19 08:06:14 00:01:47 16:25:26 00:01:57 08:11:44 00:02:27 16:33:38 00:01:52
08:32:08 00:02:49 16:32:27 00:02:20 08:08:01 00:01:47 16:27:45 00:02:19 08:14:15 00:02:31 16:36:34 00:02:56
08:34:56 00:02:48 16:34:47 00:02:20 08:09:23 00:01:22 16:29:45 00:02:00 08:16:51 00:02:36 16:37:58 00:01:24
08:37:43 00:02:47 16:37:19 00:02:32 08:11:32 00:02:09 16:31:59 00:02:14 08:20:58 00:04:07 16:40:18 00:02:20
08:40:20 00:02:37 16:39:38 00:02:19 08:13:19 00:01:47 16:34:23 00:02:24 08:22:48 00:01:50 16:42:09 00:01:51
08:43:09 00:02:49 16:42:09 00:02:31 08:15:16 00:01:57 16:37:01 00:02:38 08:24:02 00:01:14 16:44:23 00:02:14
16:44:26 00:02:17 08:17:08 00:01:52 16:38:36 00:01:35 08:27:41 00:03:39 16:46:56 00:02:33
Average cycle time 00:02:45 Average cycle time 00:02:25 08:18:57 00:01:49 16:40:43 00:02:07 08:29:06 00:01:25 16:48:24 00:01:28
165 145 08:20:38 00:01:41 16:42:41 00:01:58 08:30:46 00:01:40 16:51:19 00:02:55
08:22:41 00:02:03 16:44:33 00:01:52 08:32:28 00:01:42 16:53:46 00:02:27
08:24:06 00:01:25 16:47:14 00:02:41 08:34:56 00:02:28 16:55:44 00:01:58
08:26:01 00:01:55 16:49:29 00:02:15 08:37:20 00:02:24 16:57:28 00:01:44
08:27:53 00:01:52 16:51:47 00:02:18 08:39:28 00:02:08
08:29:45 00:01:52 16:53:41 00:01:54 08:42:54 00:03:26
08:31:37 00:01:52 16:56:01 00:02:20 08:44:38 00:01:44
08:33:39 00:02:02 16:58:29 00:02:28 08:46:14 00:01:36
08:35:26 00:01:47 Average cycle time 00:02:16 Average cycle time 00:02:12
08:36:54 00:01:28 136 132
08:38:37 00:01:43
08:40:17 00:01:40
08:41:59 00:01:42
08:43:29 00:01:30
Average cycle time 00:01:47 Average cycle time 00:02:11

107 131



Max Surevyed Queue(PCU) on all lanes Surevyed Mean | Surveyed Max | Base Model Linsig
Junction Arm Name Arm Notation | No. of Lanes | Distance (m) AM Peak - 07:45-08:45 Max Queue Max Queue Mean Max Queue
07:45 07:50 07:55 08:00 08:05 08:10 08:15 08:20 08:25 08:30 08:35 08:40 (PCUL) (PCUL) (PCU)
Murch Cardiff Road North A 2 200+ 18.0 13.5 12.0 23.0 32.0 39.5 18.0 15.0 14.5 31.5 28.5 16.5 22 40 25.4
Road Murch Road B 1 200+ 7.0 12.0 9.5 13.0 13.5 11.5 13.0 7.0 12.0 13.0 18.0 7.0 11 18 14.5
Junction Cardiff Road South C 2 200+ 25.0 20.0 16.0 15.0 13.5 10.5 19.5 16.0 17.0 13.5 20.0 7.0 16 25 17.1
Millbrook Road D 2 200+ 3.0 3.0 4.0 4.0 2.0 5.0 4.0 3.0 4.5 4.0 4.0 3.0 4 5 3
Penlan Road A 2 172 8.0 8.0 4.0 7.0 7.0 14.0 7.0 4.0 7.5 7.0 5.0 6.5 7 14 12.6
Barry Road B 2 200+ 7.0 10.0 11.0 16.0 12.5 17.0 13.0 14.0 12.0 9.5 4.0 2.0 11 17 13.3
Merrie |Andrew Road C 1 200+ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0 1 0
Harrier [Redlands Road D 2 200+ 19.0 23.0 23.0 19.0 22.0 19.0 22.0 22.0 23.5 24.0 24.0 22.0 22 24 20.7
Cardiff Road E 2 200+ 29.0 25.0 27.5 25.0 24.0 28.0 29.5 28.0 25.0 35.0 29.0 30.5 28 35 26.3
Corbett Road F 1 200+ 1.0 0.0 0.0 1.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0 1 0
Barons A4055 North A 4 200+ 29.5 29.5 33.5 35.5 29.5 31.0 32.0 33.0 34.0 34.0 33.5 36.5 33 37 18
Court A4160 East B 4 139 17.0 17.0 22.0 22.0 12.0 22.0 18.0 18.5 17.0 24.0 19.5 15.0 19 24 29.5
. A4055 South C 4 200+ 35.0 37.5 35.0 35.0 34.0 35.0 35.0 37.5 40.0 42.0 34.0 37.0 36 42 23.4
Junction FA7760 West D 3 200+ 9.0 10.0 7.0 19.0 20.0 21.5 11.0 10.0 6.0 9.0 11.0 10.0 12 22 8.8
Max Surevyed Queue(PCU) on all lanes Surevyed Mean | Surveyed Max | Base Model Linsig
Junction Arm Name Arm Notation | No. of Lanes | Distance (m) PM Peak - 16:00-17:00 Max Queue Max Queue Mean Max Queue
16:00 16:05 16:10 16:15 16:20 16:25 16:30 16:35 16:40 16:45 16:50 16:55 (PCU) (PCU) (PCU)
Murch Cardiff Road North A 2 200+ 29.5 37.0 35.0 35.0 38.0 33.0 35.0 25.0 33.5 30.0 29.0 26.0 32 38 35.8
Road Murch Road B 1 200+ 10.0 17.0 15.0 7.0 9.0 8.0 7.0 7.0 6.0 10.5 10.5 4.5 9 17 13.1
Junction Cardiff Road South C 2 200+ 18.5 16.0 16.0 20.0 22.0 9.0 10.5 10.0 19.0 14.0 16.5 11.0 15 22 15.9
Millbrook Road D 2 200+ 3.0 5.0 6.0 10.0 9.0 11.0 6.0 10.0 6.0 7.0 7.0 10.0 8 11 12.3
Penlan Road A 2 172 18.0 17.0 11.0 30.0 33.0 18.0 20.0 30.0 12.0 12.5 18.0 23.0 20 33 20.4
Barry Road B 2 200+ 40.0 20.0 28.0 33.5 17.0 28.5 19.0 18.0 19.0 9.0 15.0 11.0 22 40 28
Merrie |Andrew Road C 1 200+ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0
Harrier [Redlands Road D 2 200+ 20.0 19.0 19.0 19.0 18.0 25.0 17.0 12.0 11.0 19.5 17.0 15.0 18 25 18.6
Cardiff Road E 2 200+ 14.0 27.0 25.0 21.0 22.0 18.0 20.0 21.0 23.0 26.0 24.5 22.5 22 27 28.8
Corbett Road F 1 200+ 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 1 0
Barons A4055 North A 4 200+ 26.0 27.5 32.5 29.5 42.0 37.0 33.0 35.0 34.0 35.0 34.0 35.0 33 42 17.9
Court A4160 East B 4 139 17.0 19.0 17.0 17.0 16.0 17.0 14.0 18.0 15.0 12.5 18.0 19.0 17 19 14.8
Junction A4055 South C 4 200+ 17.0 19.5 16.5 22.0 17.0 21.0 16.0 17.0 15.0 21.0 20.0 22.0 19 22 15.5
A4160 West D 3 200+ 12.0 14.0 15.0 15.0 13.0 16.0 14.0 18.0 14.0 16.0 15.0 15.0 15 18 20.2
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Appendix B: VISSIM LMVR
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1.2
1.2.1

1.2.2

INTRODUCTION

Purpose of the Vissim model

Arcadis has been commissioned by Vale of Glamorgan Council to develop and appraise potential
options for improving the strategic transport network around Dinas Powys. The purpose of this local
model validation report is to document the development of the base traffic model. The operational
modelling note will assess the scheme proposals included as part of the WelTAG Stage Two
assessment encompassing the proposed bypass (Green alignment) and multi-modal options against
the do-minimum scenario.

The A4055 corridor in Dinas Powys is a fully saturated traffic corridor with significant traffic queuing
as well as bus priority measures. A Vissim model is required in order to assess the impact of the
proposed measures on blocking back traffic congestion and on the bus network.

The primary objectives of the Vissim model are to test the impact of several interventions:
e A bypass (Green alignment) option; and,
e A multi-modal option.

The Vissim model is part of a traffic modelling ecosystem and is consistent with the strategic traffic
model and the LinSig junction analysis.

Reference Standard

This Local Model Validation Report (LMVR) has been prepared in accordance with best practices
inspired by both:

e WebTAG unit M3.1 section 3.2.10;
e The Design Manual for Local Roads and Bridges, Volume 12, Section 2, Part 1, Appendix B; and,

e The Traffic Modelling Guidelines, TfL Traffic Manager and Network Performance Best Practice,
Version 3.0.

The calibration and validation criteria used for this model are:
e GEH < 5 for the turning count calibration;
e End to end route journey time validation of up to 15% (or 60 seconds, if higher than 15%); and,

¢ Queue length observations (no quantitative criteria).



1.3 Model Study Area

1.3.1  The extent of the study area covered in the Vissim model is shown in Figure 1 below. The client was
concerned by the impact that the proposed schemes would have on the three signalised junctions
located between Dinas Powys and the outskirt of Cardiff. The study area is limited to the three
junctions represented in the model area because they are the only bottlenecks along this corridor.

Figure 1 Extent of Study Area
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1.3.2 The length of the corridor is around 3.3 kilometres long and includes the following signalised
junctions:

e Junction 1: A4055 Barons Court Junction (Signal controlled);
e Junction 2: A4055 Merrie Harrier Junction (Signal controlled); and,

e Junction 3: A4055 Murch Road Junction (Signal controlled).



2 DESCRIPTION OF DATA USED
2.1 Traffic Signal Data

2.1.1  All three key junctions on the corridor are signalised. The controller specification was provided by the
council and is included in Appendix A.

2.1.2 The cycle time and demand dependency has been measured from video recordings captured on site
during the traffic surveys. Green time measurements were also made at the Barons Court junction.

2.2 Traffic Count Data

Junction Turning Count

2.2.1  The Junction Turning Counts (JTC) survey was conducted on Thursday, 23 November 2017
between 07:00 and 19:00 for all three signalised junctions. The data is provided in Appendix B.

Automatic Traffic Count (ATC)

2.2.2 ATC data for a typical week in February 2015 was available for the locations shown in Figure 2.
Average mid-link traffic counts for a week day was extracted from this data.

Figure 2 ATC Locations
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223

Journey time data was used to validate the base Vissim model. Average journey times for the two
routes identified in Figure 3 were extracted from the Automatic Number Plate Recognition (ANPR)

survey conducted on Thursday, 23 November 2017 between 07:00 and 19:00. The data is available

in Appendix B.
Figure 3 Journey Time Routes used for Validation
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2.3
2.3.1

Queue Length Survey Data
Queue length have been captured on Thursday, 23 November 2017 between 07:00 and 19:00 for all

three signalised junctions. The data is provided in Appendix B. Queue length data was also

compared to Google traffic typical conditions.



3.1
3.1.1

3.2
3.2.1

3.2.2

3.2.3

3.2.4

DESCRIPTION OF OBSERVED TRAFFIC CONDITIONS
Overall Network

The network is tidal by nature with predominant traffic flow pattern going northbound during the AM
peak period and southbound during the PM peak period. Drivers are travelling to Cardiff in the
morning and leaving Cardiff in the evening. The A4055 corridor is heavily congested in the dominant
direction of the tide, situation graphically illustrated on the Google Traffic images in Figure 4.

Figure 4 Queue Length Captured in Google Traffic
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The ANPR journey time record closely match the Google Traffic description. The journey time for the
AM peak is 857 seconds in the northbound direction and 311 seconds in the southbound direction.
The northbound direction is the slowest moving movement during the AM peak period.

The journey time for the PM peak is 274 seconds in the northbound direction and 748 seconds in the
southbound direction. The southbound direction is the slowest moving movement during the PM
peak period.

Key Junctions

Barons Court Junction is a congested junction experiencing high level of queuing during the AM an
PM peak period. A long queue was observed on the A4055 Barry Road in the northbound and
southbound direction. It was also observed that Cogan Hill gets called twice in a single cycle during
the AM peak period. The junction is currently running under MOVA control with pedestrian crossings
on all approaches.

The Cogan Hill approach get called twice in a cycle during the AM peak period to compensate for the
long gap between vehicles.

The Merrie Harrier junction is a congested junction experiencing high level of queueing on the A4055
in the northbound direction as well as on the B4267 Penland Road during both AM and PM peak
period. The junction is running under MOVA control with a pedestrian crossing on the eastern
approach.

The A4055 Cardiff Road/ Much Road Junction is a congested junction experiencing high level of
queuing on the A4055 Cardiff Road and Millborook Road. The junction is running under MOVA control
with pedestrian crossings on all approaches.




4.1
4.1.1

4.2
4.2.1

MODEL DESCRIPTION
Model Properties

Based on the local configuration of the network, the following modelling choices have been selected:

e The study area is limited to the A4055 corridor only, resulting in a static, all or nothing traffic
assignment type. The matrix structure has therefore not been calibrated and validated;

e Traffic signals coding have been extracted from video recording, as is typically required from TfL
for congested corridor with demand dependant corridors;

e Bus routes have been modelled, but taxis have been included into the general traffic mix and
cyclists have not been represented; and,

¢ Due to the level of congestion, additional traffic has been added to the preload to ensure
adequate levels of queues at the beginning of the modelled period.

Modelled Peak Hours

The peak hours were calculated based on the total network flow using the junction turning count, i.e.
the hours corresponding with the highest total network flows during the morning and evening would
be the AM and PM peak hours respectively. ATC were not used to calculate the peak period
because the ATC were done in 2015. The total junction flows at each of the three junctions were
calculated on an hourly basis from the 15 minute vehicle counts available from the traffic survey
data. These and are shown in Appendix B. Figure 5 shows a stacked graph of the hourly total
junction flows at the three junctions, with the hours starting every 15 minutes.

Figure 5 Hourly Network Flow
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4.2.2 Figure 5, and the calculations shown in Appendix B, indicate that the highest network flows during

the morning and evening are 8,249 veh/hr and 8,515 veh/hr respectively. These occur during the
hours starting at 07:45 and 16:00 respectively. Therefore, the network peak hours to be used in the
Vissim model are identified as the following;

e Weekday AM peak hour: 07:45 — 08:45
e Weekday PM peak hour: 16:00 — 17:00
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4.3
4.3.1

432

4.3.3

4.3.4

4.4
4.4.1

4.5
4.5.1

Both AM and PM peak scenarios cover a total modelling period of one and half hours, including 30-
minute warm up period, the peak hours identified in Section 2.2 earlier, and a 15-minute cool down
period.

Traffic Signals Coding

LinSig models were developed for the three signalised junction and the intergreen, phase, stage and
phase delay were obtained from the controller specification. The survey videos were observed to
measure the cycle time for all signalised junctions.

A LinSig model for each signalised junction was developed to extract the signal timings from. Cycle
time have been measured on site as well as stage timing for the Barons Court and Merrie Harrier
junction and the A4055 Cardiff Road/ Murch Road junction.

Signal timings (green times and offsets between junctions) were adopted from the LinSig model
developed for use in the Vissim model.

Traffic signals were coded into Vissim using VisVAP programming for the three signal-controlled
junctions based on signal timing sheets and LinSig model results. VisVAP was preferred compare to
fixed time because it is easier to update the signal timing and update the demand dependency if
needed at later stage. The Signal timings used in Vissim are the same as in LINSIG.

Background Map and Model Extent

Bing maps and Google maps have been used to code the road network. The Base Vissim network is
shown in Figure 6 below.

Figure 6 Dinas Powys Base Vissim Network

Bus Routes

Bus routes and frequencies obtained from the website: www.traveline.info.



4.6 Driving Parameters

4.6.1 Wiedemann 74 default car-following model has been used.

4.7 Vehicle Types

4.7.1 The following Vehicle Types/ Classes were used in the base model:
e Lights (Car and LGV);
* HGVs (OGV1 and OGV2); and

e Buses.

4.8 Random Seed

4.8.1 The model was run for 15 iterations using different random seeds to represent the daily variation in
traffic. The final modelled outputs shown in the calibration and validation tables are the averages of
all 15 runs carried out.



5.1
5.1.1

5.2
5.2.1

5.2.2

5.2.3
5.2.4

BASE MODEL CALIBRATION AND VALIDATION
Preload Queue Calibration

Queues at the beginning of the modelling hour have been adjusted by adding traffic during the pre-
load period. The volumes added was very limited and consisted of:

e +149 vehicles for the AM peak; and,
e +27 vehicles for the PM peak.

Traffic flow Calibration and Validation

Calibration is conducted to verify that total flows generated by the model are comparable with the
total surveyed flows.

For the traffic flow calibration, the following measures suggested by WebTAG unit M3.1 sections
3.2.7 and 3.2.8 were used:

e The absolute percentage differences between modelled flows and counts.

e The GEH statistic, which is a form of the Chi-squared statistic that incorporates both relative and
absolute errors and is defined as:

cer = |[M=O° 0y
M +0)/2
Where:

o GEH is the Geoffrey E. Havers statistic used in traffic modelling to compare two sets of traffic
volumes;

e M is the modelled flow; and,
e Cisthe observed flow.
Traffic flows turning counts are calibrated for GEH values below 5.

The results of the turning count flows show that they calibrate very well in both peak hours with more
than the 95% of all turning counts falling within the required GEH of less than 5. Results of the turn
flow calibration are detailed in Appendix C.

Table 1 Turn Flows Calibration Results

Turn Flow Calibration (%)

Peak Hour . Total
Lights HGV Bus vehicles

07:45-08:45 97.92% 100.00%
16:00 — 17:00 100.00% 100% 100% 100.00%




5.3
5.3.1

5.3.2

5.3.3
5.3.4

5.3.5

Journey Time Validation

Average journey times were calculated for AM and PM peak hours. The calculated journey times are
summarised in Table 2.

Table 2 Journey Time Data processed from ANPR

Journey Time (Seconds)

Distance
Stretch
retc| (m)

07:45 — 08:45 16:00-17:00

Between Murch Road
NB Junction and a point north 2,210 857 274
of Barons Court Junction

Between a point north of
SB Barons Court Junction and 2,210 311 731
Murch Road Junction

The Base Vissim model was validated for the two journey time routes. The aim was to validate the
modelled journey times recorded in Vissim in accordance with WebTAG unit M3.1 section 3.2.10
which accepts a variation up to 15% (or 60 seconds, if higher than 15%) of the surveyed data values.

Average journey time for general traffic was extracted from the base model for the peak hour was
compared with the observed journey time from ANPR survey.

A summary of the Journey Time Validation is given in Table 3 and the detail comparison is included
in Appendix D.

All routes validate well expect in the southbound direction during the PM peak period with a
percentage difference of 16% which is very close the 15% limit. The difference is considered
acceptable.

Table 3 Journey Time Validation Results

Journey Time Validation

Distance Result

(m)

07:45 — 08:45/16:00 — 17:00

NB Between Murch Road Junction and 5910 (5%;<60s) | (21%;<60s)
Barons Court Junction NB arm ’ Pass Pass

SB Between Barons Court NB arm and 5910 (7%;<60s) | (16%; >60s)
Murch Road Junction ’ Pass Fail
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6 MODELLER TRAFFIC CONDITIONS
6.1 Queue Length Validation

6.1.1 The model has been validated against the queue length data which was captured on the day of the
survey. The Queue length table can be found in Appendix D.

Table 4 AM Peak Queue Length

Observed Mean Modelled

Junction No. of Storage
Road Name ! Length Max Queue Mean Max Comment
Name Lanes
(m) Metres PCU Queue (m)
Cardiff Road North 2 22
'\I:li';:c:] Murch Road 1 1
Junction Cardiff Road South 2 200+ 92 16 109
Millbrook Road 2 200+ 21 4 32
Penlan Road 2 172 41 7 48
Barry Road 2 200+ 61 11 79
Merrie Andrew Road 1 200+ 0 0 0
Harrier 200+ The queue in google is observed to be 648 metres and also it is an entry
Redlands Road 2 126 22 483 link with 860 vehicles.
Cardiff Road 2 200+ 161 28 337 The queue in google is observed to be 1300 metres.
Corbett Road 1 200+ 2 0 0
200 The queue in google is 260metres. However it is an entry link with input
A4055 North 4 * 188 33 498 flow of 1200 vehicles.
Bgrons 139 The queue in google is observed to be 930 metres and it is an entry link
J n?::tJ'rtn A4160 East 4 107 19 503 with 1440 vehicles.
unetio A4055 South 4 200+ 209 36 455 The queue in google is observed to be 440 metres.
A4160 West 3 200+ 69 12 404 Entry link with flow of 500 vehicles (getting only 17sec of green time)

6.1.2 The queue length for the AM peak period is either in line with the data observed on site or the queue
observed on Google traffic. The data observed in google represent the speed band however it gives
a good indication of the level of queue experienced on site. The value shown in Table 4 are
consistent with the values recorded on site. Some values highlighted in orange in the Mean Max
Queue column exceed the observed mean queue values by a factor greater than 10% but these
values are lower than the values observed in Google.

6.1.3 The only value which is above the observed Google queue is on the A4055 at the Barons Court
Junction South with 455 metres. This value is only 15 metres above what is observed in which is
acceptable.

Table 5 PM Peak Queue Length

Observed Mean

J . Nolot Max Queue Modelled
CII Road Name o0 Length Mean Max Comment

Name Lanes
(m) Metres PCU Queue (m)

" The queue in google is observed to be 780 metres . The corridor is
Murch Cardiff Road North 2 200+ 185 32 445 carrving 680 vehicles.
Road Murch Road 1 200+ 53 9 92
Junction Cardiff Road South 2 200+ 87 15 101
Millbrook Road 2 200+ 43 8 329 Entry link with 200 vehicles. (getting only 10sec green time)
Penlan Road 2 172 116 20 98
Barry Road 2 200+ 124 22 94
Merrie Andrew Road 1 200+ 0 0 0
Harrier Redlands Road 2 200+ 101 18 195 The queue in google is observed to bg 370 metres and an entry link with
600 vehicles.
Cardiff Road 2 200+ 127 22 335 Corridor carrying 644 vehicles
Corbett Road 1T 2000 [ 0 0 o [
A4055 North n 200+ 192 33 288 The queue in google is obsgrved to be 5?0 metres. It is an entry link
carrying 1480 vehicles.
The queue in google is observed to be 600 metres and it is an entry link
Bg;our:ts A4160 East 4 139 96 17 501 carrying 870 vehicles.
Junction A4055 South 4 200+ 107 19 95 *
Itis an entry link with 700 vehicles (getting 37sec of green time and only
A4160 West s 200+ 85 15 L single lane for through traffic and a flare of 75m for right turn)

6.1.4 All the values presented in Table 5 are representative of the queue on site. Some values have been
highlighted in orange but these values are below the values observed in Google Traffic. The queue
length results shown in Table 4 and Table 5 show that the model validate well against observation.

11



711

CONCLUSION

The Model Validation Report has outlined the development and validation of the highway traffic
model. The results presented in this report are for the base year of 2017. The results demonstrate
that the model performs well in terms of:

e Turning flow;
e Journey times; and,
¢ Queue length.

The model is represents well the saturated traffic conditions of the corridor and is fit for purpose to
test the proposed options.

12



8 ABBREVIATIONS AND GLOSSARY

ANPR
ATC
JTC
DT
DSD

GEH

HGV
LGV

LinSig
NB
oGV
PCU
RSA
SB
VAP
VisVAP

WebTAG

PRC

Automatic Number Plate Recognition
Automatic Traffic Count

Junction Turn Counts

Department for Transport

Desired Speed Decision

The Geoffrey E. Havers statistic used in traffic modelling to
compare two sets of traffic volumes.

Heavy Goods Vehicle
Light Goods Vehicle

LinSig is the UK industry standard software for the assessment
and design of traffic signal junctions.

North Bound

Other Goods Vehicle

Passenger Car Unit

Reduced Speed Area

South Bound

Vehicle Actuated Program

Software associated with Vissim, used to generate VAP files

Transport Analysis Guidelines given by Department of
Transport

Practical Reserve Capacity

13
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VISSIM Local Model Validation Report

Junction 1- Murch Road

Parameter AM Peak

Cycle-1
Stage 2 3 4 5 6 7
Phases A B A D C D F E G H
Green time (s) 39 38 13 6 7 13 7 12 24 10
Cycle time (s) 143

Cycle-2
Stage 2 3 4 5 6
Phases A B A D C D F E G
Green time (s) 38 38 13 6 7 13 7 12 26
Cycle time (s) 129

*Each cycle runs alternately
Parameter Junction 1- Murch Road
PM Peak

Cycle-1
Stage 2 3 4 5 6 7
Phases A B A D C D F E G H
Green time (s) 41 40 13 6 7 13 10 15 16 10
Cycle time (s) 140

Cycle-2
Stage 2 3 4 5 6
Phases A B A D C D F E G
Green time (s) 40 40 13 6 7 13 10 15 16
Cycle time (s) 124

*Each cycle runs alternately




VISSIM Local Model Validation Report

Junction 2- Merrie Harrier

Parameter
AM Peak

Cycle-1
Stage 3 4 5
Phases B|C|[D|G|B|D]|G CIF|C|F|H|K|A|[E|[|F|H|[J]|B|E|G]
Greentime (s) [ 32|27 |27 [ 32| 11 | 11 | 11 8|13 (15[ 151313 |9 |16|16 |16 | 10|18 |23 | 18| 23
Cycle time (s) 110

Cycle-2
Stage 3 4 5
Phases B|C|[D|G|B|D]|G CIF|C|F|H|K|A[E|JF|H|[J]|B|E|G]
Greentime (s) [ 32|27 |27 [ 32| 11 | 11 | 11 8|13 (15[ 15| 13|13 |9 |16| 16|16 | 10| 18|23 | 18| 23
Cycle time (s) 110

Cycle-3
Stage 3 4 6
Phases B|C|D|G|B]|D]|G CI|F|C|F|H]K B E G J
Greentime (s) [ 3227 |27 [ 32| 11 | 11 | 11 8|13|115( 15|13 | 13 25 30 25 17

Cycle time (s)

101

Cycles run in sequence 1-2-3




VISSIM Local Model Validation Report

Junction 2- Merrie Harrier

Parameter PM Peak

Cycle-1
Stage 3 4
Phases B|C|[D|G|B|D]|G CIlF|IC|F|H|K|A]E Hi{J|B|E]|G]|,
Greentime (s) | 39 |34 (34 (39 (10| 10| 10 8|13 (3535|3333 (11 (181818 (1217|2217 5y
Cycle time (s) 137

Cycle-2
Stage 2 3 4 6
Phases B|C|[D|G|B|D]|G CIF|C|F|H]|K B E G J
Greentime (s) | 39|34 (34 (39|10 10| 10 8(13[35|35(33|33 23 28 23 15
Cycle time (s) 125

*Each cycle runs alternately




VISSIM Local Model Validation Report

Junction 3-Barons Court

Parameter AM Peak
Stream 1
Stage 1 2 | 3 | 4 | 5
Phases A[B]J]J|N|[C|DI|[G|JI]JKI[N]JF|G|H|J]JL|MJE]JH|I|]K]J]LI[NJF|[G]JH]J]L
Greentime (s) [ 30 {3040 (3310|106 [17] 6|17 |54 (65|58 [65]|58|54]|14|22|12]13[22|17]|10|[11 |21 [15] 21| 11
Cycle time (s) 165
Stream 2
Stage 1 2
Phases O P
Green time (s) 147 6
Cycle time (s) 165
Stream 3
Stage 1 2
Phases Q R
Green time (s) 148 6
Cycle time (s) 165
Stream 4
Stage 1 2
Phases S T
Green time (s) 148 6
Cycle time (s) 165
Stream 5
Stage 1 2
Phases U Vv
Green time (s) 148 6
Cycle time (s) 165




VISSIM Local Model Validation Report

Junction 3-Barons Court

Parameter PM Peak

Stream 1
Stage
Phases A | B J N|C|D]|G J K | N F | G| H J LI M| E/|H I K L N
Greentime(s) [ 39 [ 39 | 41 |49 | 16 |16 | 12 | 23 | 12 | 23 ( 38 |49 |42 | 49 | 42 | 38 | 35| 43 | 33 | 34 | 43 | 38
Cycle time (s) 164

Stream 2
Stage 1 2
Phases @] P
Green time (s) 146 6
Cycle time (s) 164

Stream 3
Stage 1 2
Phases Q R
Green time (s) 147 6
Cycle time (s) 164

Stream 4
Stage 1 2
Phases S T
Green time (s) 147 6
Cycle time (s) 164

Stream 5
Stage 1 2
Phases U V
Green time (s) 147 6
Cycle time (s) 164
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VISSIM Local Model Validation Report

Project

Number:
Project Name:
Survey Type:

TSP13598
Dinas Powys
Manual Classified Turning Count

traffic survey partners

Hourly Flows

Site No: 6
Location: Barons Court Junction (A4160 / A4055)
Date: 23 November 2017, Thursday
15 minute Vehicle Counts - Total Junction

Time TOTAL

CAR LGV | OGV1 | OGV2 BUS | COACH | McY PCY | TOTAL | (peiy
7:00 487 86 14 5 6 2 9 4 613 626
7:15 635 96 10 6 8 2 1 7 765 782
7:30 775 112 4 2 3 2 0 2 900 908
7:45 895 129 20 5 6 1 2 5 1063 1081
8:00 889 108 9 7 3 3 3 7 1029 1041
8:15 942 94 15 3 7 4 4 6 1075 1090
8:30 831 82 20 9 3 9 5 2 961 990
8:45 844 115 20 9 5 6 3 1 1003 1033
9:00 751 75 18 2 1 10 2 0 859 880
9:15 717 107 25 3 5 4 2 3 866 888
9:30 725 111 28 7 6 8 2 2 889 923
9:45 644 94 24 10 3 9 2 2 788 822
10:00 667 104 21 3 3 3 1 0 802 822
10:15 651 117 19 11 8 3 0 0 809 844
10:30 650 101 25 6 3 2 2 0 789 813
10:45 655 91 35 6 5 7 1 1 801 837
11:00 647 102 27 2 4 1 1 0 784 805
11:15 649 99 18 4 5 5 0 0 780 804
11:30 667 118 25 4 3 5 1 0 823 848
11:45 725 109 18 5 4 7 2 1 871 896
12:00 759 106 21 1 4 5 3 1 900 918
12:15 723 106 26 2 4 1 0 0 862 883
12:30 692 119 20 5 3 2 1 1 843 863
12:45 718 109 20 2 4 2 3 1 859 875
13:00 787 120 29 5 1 4 1 1 948 973
13:15 789 122 18 3 4 6 3 2 947 967
13:30 716 96 14 3 5 2 3 2 841 856
13:45 689 105 17 6 4 5 2 1 829 852
14:00 708 102 22 5 3 8 4 1 848 868
14:15 715 108 24 2 4 6 4 1 864 885
14:30 816 108 26 4 7 7 2 1 971 1001
14:45 817 116 18 6 4 7 3 0 971 997
15:00 856 90 22 2 4 5 0 1 980 1002
15:15 892 113 19 4 5 9 3 3 1048 1073
15:30 838 96 12 6 3 3 3 0 961 979
15:45 834 114 8 3 4 8 2 0 973 992
16:00 862 103 11 5 3 3 6 1 994 1008
16:15 924 103 8 3 6 2 3 1 1050 1063
16:30 956 101 8 3 4 3 4 2 1081 1092
16:45 903 79 12 4 3 4 5 2 1012 1026
17:00 923 68 8 1 5 2 7 2 1016 1023
17:15 909 66 4 1 4 1 4 0 989 995
17:30 934 43 7 2 3 1 5 6 1001 1003
17:45 906 51 2 0 5 1 6 2 973 975
18:00 904 43 6 1 3 1 4 6 968 969
18:15 858 59 2 0 4 2 4 4 933 934
18:30 838 30 5 1 7 0 5 4 890 895
18:45 815 46 1 1 6 2 4 2 877 883

Time Time To Total Total
From Vehicle | PCUs
7:00  8:00 | 3341 | 3397
7:15  8:15 | 3757 | 3812
7:30  8:30 | 4067 | 4121
7:45  8:45 | 4128 | 4203
8:00  9:00 | 4068 | 4155
8:15  9:15 | 3898 | 3994
8:30  9:30 | 3689 | 3791
8:45  9:45 | 3617 | 3725
9:00 10:00 | 3402 | 3514
9:15 10:15 | 3345 | 3455
9:30 10:30 | 3288 | 3411
9:45 10:45 | 3188 | 3301
10:00 11:00 | 3201 | 3316
10:15 11:15 | 3183 | 3298
10:30 11:30 | 3154 | 3259
10:45 11:45 | 3188 | 3294
11:00 12:00 | 3258 | 3352
11:15 12:15 | 3374 | 3466
11:30 12:30 | 3456 | 3544
11:45 12:45 | 3476 | 3559
12:00 13:00 | 3464 | 3539
12:15 13:15 | 3512 | 3593
12:30 13:30 | 3597 | 3677
12:45 13:45 | 3595 | 3670
13:00 14:00 | 3565 | 3647
13:15 14:15 | 3465 | 3543
13:30 14:30 | 3382 | 3462
13:45 14:45 | 3512 | 3607
14:00 15:00 | 3654 | 3752
14:15 15:15 | 3786 | 3885
14:30 15:30 | 3970 | 4073
14:45 15:45 | 3960 | 4050
15:00 16:00 | 3962 | 4045
15:15 16:15 | 3976 | 4051
15:30 16:30 | 3978 | 4042
15:45 16:45 | 4098 | 4155
16:00 17:00 | 4137 | 4188
16:15 17:15 | 4159 | 4203
16:30 17:30 | 4098 | 4135
16:45 17:45 | 4018 | 4046
17:00 18:00 | 3979 | 3996
17:15 18:15 | 3931 | 3942
17:30 18:30 | 3875 | 3882
17:45 18:45 | 3764 | 3773
18:00 19:00 | 3668 | 3681




VISSIM Local Model Validation Report

Project Number:
Project Name:
Survey Type:

TSP13598
Dinas Powys
Manual Classified Turning Count

traffic survey partners

Hourly Flows

Site No: 4
Location: Merrie Harrier Junction (A4055/ B4267/ Andrew Road)
Date: 23 November 2017, Thursday
15 minute Vehicle Counts - Total Junction
Time CAR LGV | OGV1 | 0GV2 | BUS | COACH| Mcy pcy | ToraL | TOTAL
(PCU)
7:00 354 60 9 4 5 3 6 2 443 456
7:15 465 65 7 2 9 3 1 7 559 571
7:30 519 63 6 1 4 4 3 2 602 611
7:45 532 76 15 4 2 2 2 5 638 650
8:00 624 62 3 4 5 3 3 1 705 717
8:15 584 53 12 3 5 5 2 7 671 684
8:30 526 48 15 5 3 6 3 2 608 628
8:45 534 70 14 2 4 16 2 3 645 671
9:00 497 46 18 1 2 19 2 1 586 615
9:15 483 57 15 2 2 7 1 3 570 586
9:30 467 71 17 3 6 7 1 2 574 597
9:45 430 62 17 5 5 7 3 0 529 554
10:00 | 473 67 10 4 5 3 1 0 563 581
10:15 | 440 73 12 7 4 5 0 0 541 565
10:30 | 439 57 13 6 4 3 0 0 522 543
10:45 | 443 57 31 2 6 5 0 1 545 573
11:00 | 465 65 15 2 2 2 1 0 552 566
11:15| 480 73 15 4 3 5 0 0 580 601
11:30 | 470 74 18 0 4 2 2 0 570 584
11:45 | 462 66 17 3 7 4 1 0 560 583
12:00 | 516 63 15 0 3 2 3 0 602 613
12:15 | 485 48 12 0 5 2 0 0 552 565
12:30 | 445 66 15 3 5 2 1 1 538 555
12:45 | 471 60 20 1 4 1 2 0 559 574
13:00 | 452 70 12 2 4 2 1 0 543 557
13:15| 523 65 17 3 1 4 6 2 621 633
13:30 | 505 55 10 2 5 5 2 0 584 600
13:45 | 504 69 14 3 5 3 6 3 607 620
14:00 | 469 54 22 3 6 6 2 0 562 588
14:15 | 508 71 17 1 3 4 2 1 607 622
14:30 | 582 70 11 2 5 11 1 1 683 706
14:45 | 575 62 15 3 6 10 2 0 673 699
15:00 | 623 49 15 3 3 11 0 0 704 729
15:15| 586 66 17 3 4 8 5 3 692 711
15:30 | 522 56 5 3 5 10 5 0 606 624
15:45 | 533 64 12 2 5 5 1 1 623 640
16:00 | 617 59 7 0 1 7 7 2 700 706
16:15 | 554 62 7 2 3 3 4 1 636 645
16:30 | 628 63 6 1 2 3 2 1 706 713
16:45 | 593 37 11 2 6 2 6 1 658 670
17:00 | 581 58 3 1 3 2 3 4 655 658
17:15| 616 41 2 1 2 2 1 3 668 671
17:30 | 612 43 5 1 4 0 5 5 675 676
17:45 | 628 36 1 1 9 2 5 5 687 693
18:00 | 593 36 4 0 3 2 3 8 649 648
18:15 | 598 38 0 0 2 1 1 5 645 643
18:30 | 614 32 3 0 8 1 2 1 661 670
18:45 | 594 45 0 0 5 0 3 3 650 651

Time Time To Total Total
From Vehicle | PCUs
7:00 8:00 2242 | 2287
7:15 8:15 2504 | 2548
7:30 8:30 2616 | 2662
7:45 8:45 2622 | 2678
8:00 9:00 2629 | 2700
8:15 9:15 2510 | 2598
8:30 9:30 2409 | 2500
8:45 9:45 2375 | 2470
9:00 10:00 | 2259 | 2353
9:15 10:15 | 2236 | 2318
9:30 10:30 | 2207 | 2297
9:45 10:45 | 2155 | 2243
10:00 11:00 | 2171 | 2262
10:15 11:15 | 2160 | 2247
10:30 11:30 | 2199 | 2283
10:45 11:45 | 2247 | 2323
11:00 12:00 | 2262 | 2333
11:15 12:15 | 2312 | 2380
11:30 12:30 | 2284 | 2344
11:45 12:45 | 2252 | 2316
12:00 13:00 | 2251 | 2307
12:15 13:15 | 2192 | 2251
12:30 13:30 | 2261 | 2319
12:45 13:45 | 2307 | 2365
13:00 14:00 | 2355 | 2411
13:15 14:15 | 2374 | 2441
13:30 14:30 | 2360 | 2430
13:45 14:45 | 2459 | 2535
14:00 15:00 | 2525 | 2614
14:15 15:15 | 2667 | 2756
14:30 15:30 | 2752 | 2845
14:45 15:45 | 2675 | 2764
15:00 16:00 | 2625 | 2705
15:15 16:15 | 2621 | 2681
15:30 16:30 | 2565 | 2615
15:45 16:45 | 2665 | 2704
16:00 17:00 [ 2700 | 2734
16:15 17:15 | 2655 | 2686
16:30 17:30 | 2687 | 2712
16:45 17:45 | 2656 | 2675
17:00 18:00 | 2685 | 2698
17:15 18:15 | 2679 | 2688
17:30 18:30 | 2656 | 2660
17:45 18:45 | 2642 | 2654
18:00 19:00 | 2605 | 2612




VISSIM Local Model Validation Report

Project Number: TSP13598
Project Name: Dinas Powys
Survey Type: Manual Classified Turning Count g -
Site No: 3 traffic survey partners
Location: Milbrook Road / A4055 / Murch Road
Date: 23 November 2017, Thursday

15 minute Vehicle Counts - Total Junction Hourly Flows

Time Time _ Total Total

CAR LGV | 0GV1 | oGv2 | BUS | COACH | Mcy PCY | TOTAL T(‘P’ZS)L From TMETol oo | B
7:00 217 43 5 5 3 1 2 2 278 288 7:00 8:00 1331 1375
7:15 289 50 5 0 4 1 0 2 351 357 7:15 8:15 1456 1499
7:30 281 42 6 2 8 4 1 1 345 361 7:30 8:30 1478 1527
7:45 289 45 11 3 4 1 2 2 357 369 7:45 8:45 1499 1548
8:00 338 39 7 4 2 5 2 6 403 413 8:00 9:00 1487 1539
8:15 317 36 6 5 2 3 2 2 373 385 8:15 9:15 1467 1524
8:30 308 32 11 2 3 7 3 0 366 382 8:30 9:30 1471 1531
8:45 271 52 10 1 3 6 2 0 345 359 8:45 9:45 1480 1539
9:00 329 33 9 0 0 11 1 0 383 398 9:00 10:00 1449 1508
9:15 321 35 13 1 1 6 0 0 377 392 9:15 10:15 1401 1458
9:30 298 55 12 4 2 3 1 0 375 391 9:30 10:30 1356 1408
9:45 242 51 12 2 4 2 0 1 314 328 9:45 10:45 1360 1414
10:00 274 45 8 2 3 3 0 0 335 348 10:00 11:00 1332 1386
10:15 268 48 10 3 1 1 1 0 332 342 10:15 11:15 1377 1430
10:30 315 44 10 6 3 1 0 0 379 396 10:30 11:30 1407 1463
10:45 244 21 15 1 3 2 0 0 286 300 10:45 11:45 1415 1463
11:00 311 51 13 3 1 1 0 0 380 392 11:00 12:00 1506 1558
11:15 296 47 14 2 1 2 0 0 362 375 11:15  12:15 1493 1542
11:30 316 52 11 1 2 2 3 0 387 396 11:30 12:30 1499 1543
11:45 301 50 14 2 5 4 1 0 377 395 11:45 12:45 1486 1532
12:00 312 37 11 0 2 3 2 0 367 376 12:00 13:00 1499 1540
12:15 305 50 10 0 2 1 0 0 368 376 12:15 13:15 1500 1540
12:30 308 49 11 1 2 2 1 0 374 384 12:30 13:30 1525 1560
12:45 330 39 13 2 3 2 1 0 390 404 12:45 13:45 1540 1578
13:00 304 48 9 1 1 3 1 1 368 376 13:00 14:00 1547 1580
13:15 322 49 8 3 1 1 2 7 393 396 13:15 14:15 1548 1591
13:30 333 39 9 1 2 5 0 0 389 402 13:30 14:30 1555 1608
13:45 336 39 8 3 4 1 4 2 397 406 13:45 14:45 1600 1656
14:00 298 40 15 4 3 5 3 1 369 387 14:00 15:00 1622 1687
14:15 334 44 12 2 2 4 1 1 400 413 14:15 15:15 1654 1713
14:30 359 52 9 2 3 7 1 1 434 450 14:30 15:30 1653 1714
14:45 347 45 10 3 4 7 3 0 419 437 14:45 15:45 1624 1680
15:00 346 39 7 3 0 5 0 1 401 413 15:00 16:00 1623 1675
15:15 332 43 12 3 2 5 1 1 399 415 15:15 16:15 1637 1687
15:30 337 47 5 2 2 7 5 0 405 416 15:30 16:30 1657 1694
15:45 362 39 8 2 3 4 0 0 418 432 15:45 16:45 1684 1717
16:00 358 43 3 1 3 5 2 0 415 425 16:00 17:00 1678 1704
16:15 364 47 5 0 1 0 2 0 419 421 16:15 17:15 1667 1686
16:30 381 39 7 1 3 0 0 1 432 439 16:30 17:30 1675 1694
16:45 361 34 8 2 1 2 4 0 412 419 16:45 17:45 1696 1709
17:00 356 39 2 0 4 0 1 2 404 407 17:00 18:00 1753 1763
17:15 388 32 1 1 1 1 1 2 427 429 17:15 18:15 1799 1808
17:30 416 27 2 2 0 1 2 3 453 454 17:30 18:30 1788 1796
17:45 419 36 2 1 6 0 3 2 469 474 17:45 18:45 1750 1762
18:00 416 21 3 0 1 3 4 2 450 452 18:00 19:00 1710 1720
18:15 383 28 2 0 1 0 0 2 416 416
18:30 378 26 1 0 7 0 2 1 415 421
18:45 391 32 0 1 3 0 1 1 429 432
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APPENDIX C
Turn Flow Calibration
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ANPR Journey Time Calculations

31/7/2018

31



A ARCADIS

Dinas Powys
VISSIM Local Model Validation Report

(available electronically)

Journey Time Validation

Overall Base AM Validation Summary
Extract Journey Time (s)
Modelled ANPR_Survey Difference (s) % Difference Validation Criteria

No. Route Length (m
gth( )TraveITime(sec) Travel Time(sec)

Overall Base AM Validation Summary
Extract Journey Time (s)

M I ANPR Difference (s) % Difference Validation Criteria
No. Route Length (m) odelled _Survey (s) %

Travel Time(sec) Travel Time(sec)
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