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Executive summary

Background

A Local Growth Fund Prioritisation Pro-forma for the M4 Junction 17 was prepared by Wiltshire Council in
January 2014. Following approval, the M4 Junction 17 scheme was included in the Swindon and Wiltshire
Strategic Economic Plan1 (SWSEP) submitted by the Swindon and Wiltshire Local Enterprise Partnership

(SWLEP) in March 2014. An Outline Business Case (OBC) was submitted in October 2017, and was
recommended for approval by the SWLEP board in November 2017 upon condition of a Full Business

Case (FBC) being submitted.

The scheme addresses traffic problems experienced and observed at the M4 Junction 17 roundabout.
Thisscheme has been considered several times and various options have progressed to modelling over

the

last two years (2014-2016). These studies looked at three options:

e Full signalisation of the roundabout

o Full signalisation of the roundabout plus widening eastbound off-slip

o Partial signalisation of the roundabout (M4 off-slips only)

The findings of these previous studies concluded that the first two proposals were both more expensive
than the partial signalisation, whilst also having less success at addressing traffic problems. The two
higher cost options were then discarded. What was previously considered the ‘low-cost alternative’ of
partial signalisation, has been carried forwards as the core scenario within this Business Case.

Drivers, problems and objectives

Wiltshire Council has key policies for spatial planning and transport that guide decisions on transport
infrastructure investment. The relevant policies are the Wiltshire Local Transport Plan 2011-2026 (LTP3)
and the adopted Wiltshire Core Strategy which includes the Chippenham Area Strategy and the
Chippenham Transport Strategy. Additionally, the M4 being operated and maintained by Highways
England, it is important that the proposed scheme matches the goals and objectives of the agency, as
outlined by the Highways England 2015-2020 Strategic Business and Delivery Plan.

There are major opportunities to attract new investment around the main junctions of the M4 and in the
nearby towns of Swindon, Chippenham, Corsham, Malmesbury and Royal Wootton Bassett. Demand is
driven in part by businesses looking to move along the M4 from London searching for more space,
relatively lower costs, and the benefits of good strategic transport links.

The scheme objectives (listed below) align closely with the business strategies for the scheme promoters,
the Local Economic Partnership and for Central Government — most obviously in terms of the

Government’s broad goals for transport.

Scheme objective

Desired Outcomes

(1) Reduce instances of queues occurring on
the M4 mainline

That queues on the M4 EB and WB off-slips do not
exceed the length of that particular off-slip

(2) Minimise delays at the junction, specifically
on the M4 off-slip EB in AM peak and M4 off-
slip WB in PM peak

Future journey times for users of the M4 off-slips are
lower than under the do-minimum scenario

(3) Reduce the total amount of collisions and
accidents that occur at the junction.

Future accident rates at the junction are lower than
current and past accident rates

(4) Improve the capacity of the junction to deal
with congestion impacts of future
development

Future capacity at the junction is increased from its
current capacity

Observations of the current junction conclude that many of the incoming links are already near or at
capacity. With significant growth in the area planned, it is highly likely that traffic on these links will exceed

L SwLEP SEP
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capacity at Junction 17 within the period covered by the Chippenham Core Strategy (to 2026), thus
increasing delays further. Particular problems include:

¢ Queueing during the AM peak time on the eastbound off-slip - caused by the volume of conflicting
traffic on the circulatory part of the junction

o Similarly, a queue of longer length occurs during the PM peak on the westbound off-slip which is
also caused by the traffic on the junction’s circulatory part

The queues not only result in journey time increases but also, in the case of the PM peak hour, the length
of the queue on the westbound off slip affects the level of safety with collisions occurring due to rear
shunts or lane changing incidents. The length of the queue can also have serious safety implications on
the M4.

Overall, the M4 Junction 17 scheme will aim to make the junction safer and more efficient and to provide
smoother traffic flows for motorists entering and exiting the M4. The scheme will also improve overall
reliability by helping to reduce collisions and time delays at the junction. This could help alleviate future
congestion from proposed developments, and provide confidence in the network for further development
in the area given the impact on journey times and reliability.

Economic case
The potential impacts of the M4 Junction 17 scheme have been assessed in the following ways:

e Using a LinSig highway junction model to determine the impact of the scheme on the highway
network

o Desktop studies to perform environmental screening and assessment

¢ Analysing socio-economic factors and collision statistics to determine the social and distributional
impacts

The economic case has been prepared in a manner which is considered to be proportionate to the
scheme investment cost of £1.460 million. Monetised benefits have been estimated using a junction
model and bespoke spreadsheet modelling, consistent with WebTAG principles.

For each of the seven environmental aspects, an appraisal of the scheme has been undertaken to identify
whether significant beneficial or adverse environmental effects are likely to arise. There is one nationally
designated site within the footprint of the works area, (Stanton St Quintin Quarry and Motorway Cutting
SSSI), crosses both carriageways of the main M4 and extends over the soft estate in the centre of the
junction at to the east of the junction. This is a Geological SSSI and therefore liable to damage from any
engineering works in the vicinity, including from vibration, drilling, disturbance to soil etc. Discussion has
been held with Natural England and an assent for work has been granted.

Within the study period of 2011 to 2015, 47 collisions occurred in or nearby the junction, with significant
clustering occurring at both the M4 westbound and eastbound off slips. In providing signals where these
two collision clusters occur, it is suggested that some of these accidents will be avoided due to the clear
indication to vehicles of when they can expect to be stopping or going. This reduction in the frequency of
accidents that occur will have some economic benefit due to the social, damage, legal and administrative
costs, and fewer instances of off slip lanes being shutdown to clear or resolve a collision.

Appraisal scheme costs

A robust approach to the estimation of scheme costs has been developed by the scheme designers and
is based on benchmarked construction values from recent schemes. An £0.117 million risk allowance has
been added, along with a 3% optimism bias allowance.

The total costs, once converted to 2010 market prices and values using the default rates included in
TUBA, and discounted to 2010, produce a PVC of investment of £1.11 million PV.

Value for Money

The economic benefits of the M4 Junction 17 scheme are shown to far outweigh its costs and any
negative impacts. The scheme has an Initial BCR of 12.50 suggesting a Very High Value for Money.

It is clear that using the partial signalisation scheme road users will experience significant benefits
compared to the Do Minimum case. Most importantly, journey times will be reduced for users of the M4
eastbound off-slip in the AM peak period (in 2026 the average delay per pcu across the junction will
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reduce from 331 seconds to 122 seconds) and the M4 westbound off-slip in the PM peak period (in 2026
the average delay across the junction will reduce from 301 seconds to 37 seconds).

The findings of the qualitative assessments are not considered to be significant enough to warrant any
increase or decrease in the Value for Money category of the scheme. The slight adverse environmental
impacts that have been identified are for landscape and ecology/biodiversity. They will be mitigated where
possible, with the potential to reduce the impacts to neutral. The scheme also offers slight beneficial
impacts in relation to local air quality and greenhouse gas emissions and beneficial social impacts
regarding accidents.

Assessment Partial .

. C Detail
Type signalisation
Present Value of £13.87 2010 prices, discounted to 2010 in line with DfT
Benefits (PVB) million PV guidance.
Present Value of £1.11 million | 2010 prices, discounted to 2010. Includes
Costs (PVC) PV Optimism Bias at 3%.

The NPV indicates by how much the benefits of a
scheme exceed the costs. This NPV is for the
‘initial BCR'.

Net Present Value £12.76
(NPV) million PV

Not adjusted for other non-monetised impacts due to proportionate

BCR 12.50 approach adopted for small scale schemes

Most impacts are neutral although there is potential Slight Adverse
impact to biodiversity and landscape (which have the potential to be
mitigated), and Slight Beneficial impact to Air Quality.

Qualitative Slight
Assessment Adverse

Key risks identified include cost increase due to necessary design
Key Risks, £0.117 changes during construction. To cater for this and other
Sensitivities million PV eventualities, a risk budget has been included in scheme costs.
This is equivalent to approximately 13% of construction costs

Monetised assessments suggest that the VM
VfM Category Very High category should be Very High for the proposed
scheme.

Sensitivity tests undertaken as part of the Economic Case demonstrate that:

e Scheme economic performance is greatly reduced under a scenario in which there are lower
levels of background traffic growth compared to the Core Scenario. However, the BCR remains
in the High Value for Money category.

¢ In a High growth scenario, the BCR of the scheme is doubled. However, the level of background
growth assumed in that scenario is very high and compromises the operation of the junction, with
impacts on the A350 and A249 leading to very high forecast do Minimum levels of delay. It is
unlikely that that level of growth and the associated forecast Do Minimum conditions would occur,
drivers would instead respond by retiming or rerouting their journey

e The scheme BCR is shown to reduce in scenarios where the predicted level of housing growth
within Chippenham is not met, where the estimated benefits are reduced by 33%, or where
scheme costs increase by 33%. However, in each case the BCR remains above 8.

Financial case

The total scheme outturn cost, on which this Business Case for funding is based, is £1.460 million
including inflation and risk but excluding optimism bias. This is based on:

e £0.185 million of preparation costs

e £0.236 million for preliminaries (including site setup and traffic management)
e £0.693 for construction

e £0.200 supervision and other works

e £0.117 million for quantified risk budget

e £0.029 million for inflation

The funding package for the scheme is made up of:
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e £0.500 million of funding from the Local Growth Fund

e £0.960 million of funding from Local contribution (including sunk costs)

Commercial case

The lead client on this project is Wiltshire Council. The work to deliver the scheme was offered to
participants either individually, or in a package alongside the A350 Section 3 Chippenham Bypass
Improvement Scheme. Following tender assessment, the preferred contractor will be appointed to deliver
both schemes.

The successful tender the contractor provided a method statement in the eventuality of being awarded
the combined contract, highlighting how their structure generating efficiencies and streamlining between
contracts:

¢ Individual delivery teams have been identified
e Experienced resources are available to work within both teams
e The delivery teams will report to the same Core Management Team and Project Board

The total procurement value of the two schemes is £6.665 million, of which £0.958 million (outturn prices
for construction and preliminaries elements only) for M4 Junction 17. However, costs which are currently
included in the risk budget may be transferred across into the construction costs as the scheme is
developed, leading to an increase in the actual value to be procured. The procurement process was run
in strict accordance with the legislative framework set out within the Wiltshire Council Corporate
Procurement Strategy (2012).

Wiltshire Council has selected the NEC3 Engineering and Construction Contract (ECC), Option B re-
measurement priced contract with bill of quantities. Under Option B, Wiltshire Council has provided
detailed designs and a bill of quantities, against which tenderers have provided a contract price that is
built up using rates.

The main works contract (the M4 Junction 17 scheme element of the contract) is expected to be in place
for 5 months (July 2017 to December 2017), with completion confirmed once the roundabout circulatory
and adjoining roads are fully opened and when all traffic management (excluding the new signals) has
been removed. Snagging will be undertaken by Wiltshire Council throughout construction, to maintain a
list of defects and omissions in the works, ensuring that the scheme is completed to a high standard.

Wiltshire Council will meet with the contractor as frequently as is deemed necessary by the Project
Manager. The contractor will provide regular progress and financial updates to Wiltshire Council, which
will include updates to the project programme.

Management case

The M4 Junction 17 scheme is being procured in combination with the A350 Chippenham Bypass
Improvements (Badger-Brook & Chequers) scheme. The successful contractor has provided a detailed
programme of works which plan for how they will manage the construction phases of both schemes. It is
expected that the construction of M4 Junction 17 will be complete by 15t December 2017. Assurances
have been given by the contractor that unforeseen delays on one project will not affect the other, as two
separate delivery teams have been identified.

The delivery of the M4 Junction 17 scheme will build upon experience from the local pinch-point scheme,
completed by Wiltshire Council in March 2015, and the Bumpers Farm improvements, completed in
February 2016. Wiltshire Council will establish a Project Board for delivering the M4 Junction 17 scheme.
The Project Board will take overall responsibility for its delivery and will be formed by Council
representatives that have a sufficient level of authority to act on behalf of the Council. Meetings of the
Project Board would take place at least monthly, but would also be linked to key milestones, where they
would consider progress through Highlight and Exception Reports, changes to the risk register, and
changes to the Scheme Implementation Programme.

This FBC represents Stage 4 of the SWLEP agreed ‘business case development’ process. The SWLEP
will use the FBC, combined with the tender results, to decide whether the scheme should progress to
construction. Following FBC approval, Wiltshire Council will proceed to select a contractor for the
commencement of construction.

Public consultation for the scheme is not planned due to the limited scale of the scheme, however the
public and stakeholders will be kept abreast of the scheme milestones.
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The objectives and success indicators for the M4 Junction 17 scheme are set out in the Strategic Case.

Benefits resulting from reduced queue lengths, reduced journey times for M4 off slip users, personal
injury accident reductions, and mitigation of future development impacts are emphasised.

Monitoring and evaluation of the scheme’s impacts will occur 1 year and 5 years after the scheme is
implemented. A budget of £10,000 has been established to fund the monitoring and evaluation of the
scheme, specifically monitoring queue lengths and delays experienced at the junction as well as
reviewing collision rates.
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1. Introduction

M4 Junction 17 partial signalisation scheme

1.1. The M4 Junction 17 Capacity Improvement scheme (henceforth referred to as the M4 Junction 17
scheme) intends to reduce existing congestion on the M4 off-slips and prevent them from backing
up onto the M4 motorway. The improvements will be focussed specifically on the west bound and
east bound off slips in the AM and PM peak respectively. Without the investment required to
mitigate the existing and forecast levels of congestion in Wiltshire, there is concern that the viability
of the ambitious employment and residential development objectives of the area will be hampered.

1.2. The M4 Junction 17 (Figure 1-1 shows the scheme in context of the local area) is currently an un-
signalised junction, and the proposed scheme seeks to introduce traffic signals onto two of the
arms (the M4 off-slips in both directions) and the corresponding circulatory carriageway.

Figure 1-1 Scheme area

Church Ln

Proposed signalisation

U \-.::.‘_ﬁ'\'-'\!‘

vy}

Scheme scope

- "u'.f.' I'n

ok i
"j}'l Giddeahat Lanhi

[[Map datz ©2016 Google | Development area scope

1.3. The M4 Junction 17 scheme will support the housing growth identified for Wiltshire across the next
ten years. Over 4,500 new housing units are planned in Chippenham community area for the period
between 2006 and 2026 (with approximately 1,500 already delivered). A further 26.5ha of
employment sites will also be available to accommodate up to 2,600 new jobs.

1.4. Likewise, in the Malmesbury Community Area, 1200 new homes and 5 ha of new employment land
(able to accommodate approximately 500 jobs) are planned within the same period.
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1.5.

1.6.

1.7.

1.8.

1.9.

Finally, Dyson is planning further expansion on its facilities in Malmesbury, which is anticipated to
add 3,000 new engineering jobs, causing even more pressure at M4 Junction 17.

The M4 Junction 17 scheme is predicted to generate significant journey time savings for the off slip
users, reduce the number of collisions and accidents at the junction, and improve reliability on the
network. The appraisal of the M4 Junction 17 scheme’s Value for Money will therefore focus on
the following objectives:

Table 1-1 Key objectives of the scheme

Key objectives of the M4 Junction 17 Capacity Improvement Scheme

Reduce instances of queues occurring on the M4 mainline

Minimise delays at the junction, specifically on the M4 off-slip EB in AM peak and
M4 off-slip WB in PM peak

Reduce the total amount of collisions and accidents that occur at the junction.

Improve the capacity of the junction to deal with congestion impacts of future
development

Background to the Business Case

A Local Growth Fund Prioritisation Pro-forma for the M4 Junction 17 was prepared by Wiltshire
Council in January 2014. Following approval, the M4 Junction 17 scheme was included in the
Swindon and Wiltshire Strategic Economic Plan2 (SWSEP) submitted by the Swindon and
Wiltshire Local Enterprise Partnership (SWLEP) in March 2014. An Outline Business Case (OBC)
was submitted in October 2017, and was recommended for approval by the SWLEP board in
November 2017 upon condition of a Full Business Case (FBC) being submitted.

The FBC stage represents Stage 4 of the SWLEP scheme assessment and approval process, as
set out in Part Five of the SWLEP Assurance Framework?3. In July 2014, a scope of works* (included
in Annex A and following a proportionate approach) for completion of the FBC was presented for
the M4 Junction 17 scheme, and was approved by the Swindon and Wiltshire Local Transport Body
(SWLTB) at the October 2014 meeting.

The proportionate approach indicated that a separate Appraisal Specification Report (ASR) would
not be required due to the low cost of the scheme. However, Wiltshire have considered it good
practice to produce an ASR to ensure that agreement on modelling approach could be reached
with the SWLEP’s independent technical reviewers (Systra consultants) and Highways England (a
key stakeholder on whose network the scheme will be implemented).

The scheme

The scheme is intended to reduce traffic problems experienced and observed at the M4 Junction
17 roundabout and is being promoted by Wiltshire Council.

This scheme has been considered several times, and various options have progressed to
modelling assessment. In the early stages of development, the M4 Junction 17 scheme was
originally conceived to involve full signalisation of all arms on the junction, whilst other options were
considered for high cost/low cost scenarios. These studies therefore looked at three options:

e Full signalisation of the roundabout

2 SWLEP SEP

3 ‘SWLEP Assurance Framework’, April 2017
4 Appendix 2 M4 Junction 17 FBC five cases scope of works.pdf
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1.12.

1.14.

e Full signalisation of the roundabout plus widening eastbound off-slip
e Partial signalisation of the roundabout (M4 off-slips only)

Conclusions of previous studies determined that the first two proposals were both more expensive
than, and not as successful in reducing traffic problems as, the third option of partial signalisation
(further detailed in the detailed design drawings in Appendix A). The two higher cost options were
then discarded. What was the ‘low-cost alternative’ was taken forwards into the Business Case for
the scheme.

The partial signalisation of the roundabout will introduce traffic signals onto two of the arms (the
M4 off slips in both directions) and the corresponding circulatory carriageway.

Purpose of this document

This document and its appendices form the FBC for improvements to Junction 17 of the M4. This
FBC represents Stage 4 of the SWLEP agreed ‘business case development’ process. The SWLEP
will use the FBC to decide whether to agree to Wiltshire Council’s procurement of a contractor for
commencement of construction of the scheme.

Structure of the document

This FBC is structured around the DfT’s recommended five cases model for a Transport Business
Case:

o Strategic Case (Section 2), setting out a clear rationale for M4 Junction 17 improvements,
the need for investment in this location, and the scheme options under consideration.

e Economic Case (Section 3), identifying the key economic, environmental and social impacts
of the scheme and its overall value for money.

¢ Financial Case (Section 4), presenting evidence of the scheme’s affordability both now (for
the construction phase) and in terms of ongoing revenue liabilities. This section includes
scheme outturn cost details.

o Commercial Case (Section 5), summarising the preferred approach to scheme procurement
and justifying the commercial and legal viability of such an approach.

e Management Case (Section 6), setting out how Wiltshire Council will ensure that the
scheme is delivered successfully — on time and to budget, with suitable governance and risk
management processes in place.

Atkins M4 Junction 17 Capacity Improvement Scheme | Version 1.4 | 20 April 2017 | 5150051 3
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2. The strategic case

Overview

2.1. This section of the business case describes the Strategic Case for the M4 Junction 17
improvements and highlights the importance of these proposed improvements to maintaining a
safe and efficient junction that serves Wiltshire County and the broader region. The Strategic Case
will also demonstrate ‘strategic fit' which shows how this investment will further the aims and
objectives of Wiltshire Council, the Swindon and Wiltshire Local Enterprise Partnership (SWLEP)
and the Department for Transport.

2.2. The Strategic Case includes the following elements*:

¢ |dentification of the problems the scheme will be addressing — including evidence of the
extent of the problems, specific barriers / challenges, and how the scheme will overcome
them (including the scale of impact)

e Details (and supporting evidence) of the impacts of not progressing the scheme

e Alist of specific, measurable, achievable, realistic, time-bound (SMART) objectives for the
scheme to address the problems identified

e A description of the key components of the scheme and how it fits with the aims and
objectives of Wiltshire Council, Highways England, the SWLEP and the Department for
Transport. The local growth agenda will be central to this part of the Strategic Case

o Clarification of what the project is expected to deliver on the ground, including what is in-
scope and what is out of scope

e |dentification of any high-level constraints affecting the scheme’s ability to solve the
problems identified

o |dentification of any related assumptions or factors (interdependencies) upon which the
scheme depends to be successful

e Details of the main stakeholder groups and their contribution to the project - any potential
conflicts between different stakeholder groups and their demands will need to be identified

e A description of the scheme options being considered, including the reasons for any options
being discounted (the approved scope of works states that a separate Options Assessment
Report is not required)

Problems identified and impact of not changing

Queuing

2.3. Observations of the current junction conclude that many of the incoming links are already near or
at capacity, with queues commonly filling the M4 off-slips and onto the M4 mainline. With significant
growth in the area planned, it is highly likely that traffic on the M4 off-slips would regularly exceed
queueing capacity at Junction 17 in peak hours, thus dramatically increasing delay. The queueing
follows a tidal pattern:

e During the AM peak on the eastbound slip road - caused by the volume of traffic circulating
on the roundabout reducing opportunities for waiting traffic to enter the junction

e During the PM peak on the westbound slip - also caused by the traffic on the junction’s
circulatory part

2.4. Analysis of the queuing issues at M4 Junction 17 has been undertaken through interrogation of
MIDAS traffic data provided from Highways England Halogen Data Services. MIDAS outstations
(detection loops) are permanently installed at approximately 400m to 500m intervals along the
motorway network. Figure 2-1 shows the locations of the MIDAS outstations to the east and west
of M4 Junction 17.

Atkins M4 Junction 17 Capacity Improvement Scheme | Version 1.4 | 20 April 2017 | 5150051 4
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Figure 2-1 MIDAS outstations in the vicinity of M4 Junction 17

B-Carriageway (west of M4 Junction 17)
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2.5, Detailed MIDAS traffic data contains lane-specific, minute averaged, speed, flow and occupancy
data at the location of each MIDAS outstation. By analysing the measured occupancies of the
MIDAS loops upstream of each off-slip it is possible to determine if a queue extended back to a
particular location on the mainline and for how long that queue existed. A threshold occupancy of
15% suggests conditions where a queue is present.

2.6. Data for one week in November 2016 (Monday 7t to Friday 11t") was selected for analysis.

2.7. Table 2-1 presents the analysis of the A-Carriageway (westbound) outstation data for the PM peak
hours during the week. The analysis indicates long queuing periods on the westbound off-slip
during PM peak, with queues regularly extended onto the mainline M4 carriageway. During the
week queuing on the westbound off-slip was common for between 1-2 hours on all days. From
Tuesday to Thursday queues were recorded exceeding a distance of 1.9km from the off-slip for
between 20 and 75 minutes.
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2.8.

Table 2-1 Queue duration summary for westbound carriageway in PM peak

Westbound (A) Queue start time |Queue end time |Queue duration
carriageway

Monday
Offslip 17:10 18:10 01:00
N/S lane 0.5km from OS 17:35 18:30 00:55
N/S lane 1km from OS
N/S lane 1.4km from OS
N/S lane 1.9km from OS

Tuesday
Offslip 16:35 19:00 02:25
N/S lane 0.5km from OS 17:00 18:55 01:55
N/S lane 1km from OS 17:10 18:50 01:40
N/S lane 1.4km from OS 17:10 18:40 01:30
N/S lane 1.9km from OS 17:18 18:30 01:12

Wednesday

Offslip 16:50 18:50 02:00
N/S lane 0.5km from OS 17:15 18:40 01:25
N/S lane 1km from OS 17:30 18:35 01:05
N/S lane 1.4km from OS 17:35 18:20 00:45
N/S lane 1.9km from OS 17:50 18:10 00:20

Thursday
Offslip 17:00 18:50 01:50
N/S lane 0.5km from OS 17:05 18:45 01:40
N/S lane 1km from OS 17:10 18:40 01:30
N/S lane 1.4km from OS 17:20 18:35 01:15
N/S lane 1.9km from OS 17:50 18:30 00:40

Friday

Offslip 16:40 17:50 01:10
N/S lane 0.5km from OS 17:10 17:40 00:30
N/S lane 1km from OS 17:20 17:35 00:15
N/S lane 1.4km from OS
N/S lane 1.9km from OS

Table 2-2 presents the analysis of the B-Carriageway (eastbound) outstation data for the AM peak
hours during the week. Queuing on the off-slip is noted for up to 85 minutes during the morning
peak, with queues again showing to extend onto the mainline. On two of the five days, queueing

which reached 0.9km from the off-slip was recorded for over 40 minutes.
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Table 2-2 Queue duration summary for eastbound carriageway in AM peak

Eastbound (B) Queue start time |Queue end time | Queue duration
carriageway

Monday
Offslip 07:30 08:00 00:30
N/S lane 0.4km from OS 07:35 07:45 00:10
N/S lane 0.9km from OS 07:30 07:45 00:15
N/S lane 1.3km from OS
N/S lane 1.7km from OS

Tuesday
Offslip 07:20 08:45 01:25
N/S lane 0.4km from OS 07:30 08:25 00:55
N/S lane 0.9km from OS 07:30 08:10 00:40
N/S lane 1.3km from OS
N/S lane 1.7km from OS

Wednesday

Offslip 07:20 08:20 01:00
N/S lane 0.4km from OS 07:20 08:00 00:40
N/S lane 0.9km from OS 07:25 07:35 00:10
N/S lane 1.3km from OS
N/S lane 1.7km from OS

Thursday
Offslip 07:20 08:40 01:20
N/S lane 0.4km from OS 07:30 08:25 00:55
N/S lane 0.9km from OS 07:30 08:25 00:55
N/S lane 1.3km from OS
N/S lane 1.7km from OS

Friday

Offslip 07:25 08:10 00:45
N/S lane 0.4km from OS No data no data
N/S lane 0.9km from OS 07:40 08:00 00:20
N/S lane 1.3km from OS
N/S lane 1.7km from OS

Delay and reliability

2.9. TRIS data from Highways England® has been analysed for investigating the reliability of the
westbound and eastbound M4 off-slips. Journey times and traffic flow data have been analysed for
the peak AM (08:00-09:00) and peak PM (17:00-18:00) hours of 212 days (normal weekdays
between April 2015 and June 2016), in order to examine the day-to-day travel time reliability.

2.10. This analysis has been used to determine the Planning Time Index (PTI) for the M4 off-slips. PTI
is a method of determining the predictability of travel times which aims to measure the additional
time (compared to free flow conditions) that drivers need to leave between junctions to ensure that

5 http://tris.highwaysengland.co.uk/
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they arrive on time. This measure is the ratio of the 95th percentile travel time to the free flow travel
time (25th percentile).

2.11. Table 2-3 summarises the PTI on the M4 off-slips (but not including additional time due to queueing

on the mainline). Travel times on the off-slips during peak hours are shown to be up to six times
that of non-peak hours

Table 2-3 Planning Time Index derived from TRIS data

Junction Arm Time period 25th percentile 95th percentile Planning Time Index
travel time (sec) travel time (sec)
Eastbound exit AM Peak 22.4 144 1 6.4
PM Peak 20.2 55.4 2.7
Westbound exit AM Peak 23.9 40.7 1.7
PM Peak 38.5 168.9 4.4
Safety
2.12. From 2011 to 2015 there were a total of 47 collisions associated with Junction 17. Figure 2-2 shows
an overview of these collisions.
Figure 2-2 M4 Junction 17 collisons occuring between 2011 and 2015
copyright — Google 2016
2.13. Figure 2-3 and Figure 2-4 show the two notable collision hotspots at the junction — the conflict

points of the eastbound and westbound M4 off-slips with the circulatory carriageway.
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2.14.

2.15.

2.16.

2.17.

Figure 2-3 M4 east bound (EB) off-slip cluster

Figure 2-4 M4 west bound (WB) off-slip cluster

copyright — Google 2016

The maijority of the collisions recorded at the hotspots are rear-end shunts and are the result of
vehicles failing to stop. It is likely this is due to drivers believing the vehicle in front of them was
going to enter the junction, when instead they braked sharply to avoid another vehicle already
inside the junction. Additionally, collisions further down the off slips occur due to the lengthy queue
backing up and creating a situation where the unexpected braking at the junction has a ripple effect
down the entire off-slip. This miscommunication between drivers could be greatly mitigated by the
presence of a traffic signal which clearly indicates when all vehicles should be preparing to go or
stop.

In addition to the monetary damage and physical injuries that occur from these collisions, there are
significant issues associated with lanes being shut down whilst collisions are resolved and any
clean up required occurs. This in turn puts even greater strain on the network and can greatly
increase queue lengths and journey time delays and reduce journey time reliability.

Impact of not changing

As growth and development takes place, more traffic volume is expected to be generated in the
local network as well as at M4 Junction 17. The lack of an intervention will most likely result in
increased congestion in the junction as well as on its arms.

Under the existing arrangement, overall junction delay is expected to reach 317.4 PCU-hrs in the
AM peak and 142.2 PCU-hrs in the PM peak for the forecast year 2026.
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2.18.

2.19.

2.20.

2.21.

2.22.

2.23.

2.24.

2.25.

2.26.

2.27.

These journey time delays represent a significant issue at the junction. The delays mean that more
time is lost in peoples commute and overall, users experience longer, lower quality, and dangerous
journeys.

In the case of the PM peak time, the length of the queue on the westbound off slip affects safety
not only at Junction 17 but also on the M4. As flows increase and the occurrence of queueing on
the mainline rises in future years, collisions may occur more frequently due to rear hits or lane
changing incidents leading to serious safety implications for the M4.

Business strategy

Wiltshire Council, promoting authority for the scheme, has key local policies for spatial planning
and transport that guide decisions on transport infrastructure investment. These local policies are
the Wiltshire Local Transport Plan 2011-2026 (LTP3) and the adopted Wiltshire Core Strategy
which includes the Chippenham Area Strategy and the Chippenham Transport Strategy. Any
scheme that addresses the identified problems on the A350 Chippenham corridor (one of the major
north-south primary routes through Wiltshire which meets the M4 at J17) must align with these
policies, the relevant aspects of which are presented below.

Additionally, with the M4 being operated and maintained by Highways England, it is important that
the proposed scheme matches their goals and objectives, as outlined by the Highways England
2015-2020 Strategic Business and Delivery Plan.

Likewise, the scheme is located near the Stanton St. Quintin Quarry & Motorway Cutting Site of
Special Scientific Interest (SSSI) and so Natural England, as the Governments adviser for the
natural environment and authority with respect to SSSI's must also be consulted.

Finally, schemes promoted by Wiltshire Council also need to support the economic growth
aspirations of the Strategic Economic Plan (SEP), prepared by the SWLEP.

Strategic Economic Plan

The SEP sets out the vision and charts out the measures that will need to be taken to secure
economic growth and accelerate employment and housing delivery across Swindon and Wiltshire.
The SEP focuses on enabling economic growth in three core geographic areas: Swindon; A350
Corridor; and South Wiltshire. To support SEP development, work was undertaken to set out how
Wiltshire’s transport system should be developed through to 2026.

Following the initial report in 2014, a revised SEP was submitted to Government in January 2016
and contains a strong emphasis on growth along the A350 corridor, with supporting transport
infrastructure investment. A particular focus of the SEP is on a number of transport improvements
along the A350 which facilitate economic growth through addressing capacity constraints,
congestion and journey time reliability on this strategic route.

The SEP identifies the necessity for Swindon and Wiltshire to utilise the connections with the M4
corridor to achieve future growth and draw in investment from Bristol and Bath to the west, Swindon,
Reading and London to the east. M4 Junction 17 connects north Wiltshire with the M4 however,
planned growth and development in north Wiltshire, especially at Chippenham, will increase
pressure on the junction. Improvements to Junction 17 would mitigate this pressure by reducing
queues on the approach slip roads which can impact the operation of the main M4 carriageway. In
turn, this will support economic development in both the M4 and A350 corridors by improving
journey times and reliability from the M4 onto the A350 corridor. Furthermore, improvements to the
junction would help facilitate/enable access to new employment sites along the A350 corridor.

Wiltshire Local Transport Plan 2011-2026

The overarching LTP3 vision is ‘to develop a transport system which helps support economic
growth across Wiltshire’s communities, giving choice and opportunity for people to access essential
services’ and to improve the quality of life and a healthy natural environment. Specific relevant
strategic transport objectives from the LTP include:
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2.28.

2.29.

2.30.

2.31.

2.32.

2.33.

e SO1 - to support and help improve the vitality, viability and resilience of Wiltshire’s economy
and market towns

e S04 - to minimise traffic delays and disruption and improve journey time reliability on key
routes

o SO6 - to make the best use of the existing infrastructure through effective design,
management and maintenance

e SO8 - improve safety for all road users and reduce the number of casualties on Wiltshire’s
roads

e SO10 - to encourage the efficient and sustainable distribution of freight in Wiltshire
e SO012 —to support planned growth in Wiltshire

The proposed M4 Junction 17 capacity improvement aligns both with the economic growth aspect
of the objectives and with safety being improved. Further to this, whilst ‘high’ transport investment
priorities for Wiltshire Council centre around sustainable transport packages, 'medium’ transport
investment priorities for the LTP3 period include congestion management and local safety schemes
- both issues would be addressed by the M4 Junction 17 scheme.

Natural England

Given the proximity of the M4 Junction 17 scheme to a Site of Special Scientific Interest (SSSI), it
is important to include Natural England as a key stakeholder and statutory consultee. The Wildlife
and Countryside Act of 1981 details in section 28 the legislation surrounding SSSI and the need to
acquire consent from natural England if a scheme is located within or close to an SSSI.

Highways England Strategic Business Plan

The Highways England Strategic Business Plan 2015-2020 outlines the primary strategic
outcomes the company hopes to achieve with their network and any schemes affecting it.

Highways England have identified 8 key performance specifications of which 6 are pertinent to
the M4 Junction 17 scheme. Table 2-4 examines the links between the KPIs and how the M4
Junction 17 scheme could help to support achieving these KPlIs.

Table 2-4 Highways England KPIS

Making the network safer Reduction in shunt collisions on slip roads
Improving user satisfaction Reduction in delay

Supporting the smooth flow of traffic | Reduction in queue lengths

Encouraging economic growth Increased capacity at the junction
Achieving real efficiency Economic benefits from reduction in delay
Keeping the network in good Inclusion of maintenance and upgrading in
condition scheme cost

Overall, the M4 Junction 17 scheme will aim to make the roadway safer, more efficient, provide
smoother ftraffic flows for motorists entering and exiting the M4, and improve overall user
satisfaction by helping to reduce collisions and time delays at the junction. This in turn could help
alleviate potential future congestion from proposed developments and help attract new
developments to the area given the impact on journey times.

Internal drivers for change

Improvements to the M4 corridor in Wiltshire and Swindon represent an opportunity to build on the
concentration of research and development and communications industries in the area to
reinvigorate the corridor’s reputation. There are major opportunities to attract new investment
around the main junctions and in the nearby towns of Swindon, Chippenham, Corsham,
Malmesbury and Royal Wootton Bassett. Demand is driven in part by businesses looking to move
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2.34.

2.35.

2.36.

2.37.

2.38.

2.39.

2.40.

2.41.

along the M4 from London searching for more space, relatively lower costs and the benefits of
good strategic transport links.

There are several future housing and employment developments currently proposed in the Core
Strategy for the Chippenham and Malmesbury area. Over the plan period 2006 — 2026 in
Chippenham Community Area 4,695 new homes will be provided as well as 26.5 ha of employment
land (able to accommodate approximately 2600 jobs). A portion of this development plan has
already been completed, 972 new homes were built in Chippenham between 2006 and 2011 and
approximately 480 more have been built since then.

Other local employment expansion is anticipated at Dyson in Malmesbury, Cooper Tyres in
Melksham and IXYS UK in Chippenham. Furthermore, in the area north of Chippenham where the
A350 meets the M4, there is the potential for a number of sites for new employment facilities to be
developed, although all of these developments are uncertain.

The priority is to deliver significant job growth at the strategic employment sites to help improve the
self-containment within the main settlements by providing more, high quality jobs for local people.
Accelerating the provision of employment growth in Chippenham is a key focus in securing the
future economic prosperity of the town in the manufacturing and service sectors, including ICT and
logistics.

Planned growth and development in north Wiltshire, especially at the ‘principal’ settlement of
Chippenham, will increase pressure on the M4 Junction 17. Junction improvements would mitigate
this pressure by reducing queues on the approach slip roads which are also forecast to impact on
the operation of the main M4 carriageway. In turn, this will support economic development in the
M4 and A350 corridors by improving journey times and reliability from the M4 onto the A350 corridor
with its population of approximately 200,000. Improvements to the junction would also help enable
access to a potential 28ha employment site (for a major regional distribution facility), and support
the delivery of further employment land.

The scheme would also link into several local highway improvements from M4 Junction 17 along
the A350 Chippenham Bypass (recently delivered or planned for delivery) which will facilitate and
support the delivery of 26ha of new employment land, around 3,000 new jobs and 4,000 new
homes in Chippenham.

By improving accessibility and attractiveness to employers, the M4 Junction 17 improvement could
also enhance the M4’s “corridor role” for encouraging strategic employment sites in Chippenham
and Malmesbury (Dyson).

At a more strategic level, the A350 is considered as a key artery for the economic development of
Wiltshire. The A350 is linked with the M4 through Junction 17, allowing transport flows (passenger
and freight) access to the area. Junction 17 is also the linking point of A429 with A350 and M4
respectively which also provides the necessary accessibility to Malmesbury. Wiltshire Council’s
growth program considers the A350 as a critical element of unlocking local growth and
development. Considering all the planned and envisioned improvements throughout the whole
A350 as well as the role of Junction 17 as the main entry/exit point of A350, it is of critical interest
that the junction should be able to serve the current as well as the area’s forecasted transport
flows.

In 2016 Wiltshire Council, Dorset County Council and Bath and North East Somerset Council
commissioned a study into the limitations on economic development caused by the constraints on
north-south corridors in the region. The final report (January 2017) has highlighted that the A350
faces problems which are likely to cause constraints to economic growth including limited highway
capacity and journey time reliability. The report summarises that improvements to connectivity
along the A350 corridor will:

e Enhance economic performance of the region (agglomeration benefits)
e Unlock new housing developments

e Increase land values
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o Benefit commercial traffic and trade connectivity between the north and south coast

e Provide benefits for commercial vehicle traffic (including long-distance commercial traffic),
and for specific sectors such as tourism

e Help close the 'productivity gap' regarding Wiltshire, by enhancing agglomeration
economies in the area

Objectives

2.42.

In order to solve the issues identified above, four SMART (Specific, Measurable,

Achievable/Realistic, and Time-bound) objectives have been identified for the M4 Junction 17
scheme and are shown in Table 2-5.

2.43.

Objectives 1, 2, and 3 are achieved in the immediate-to-short term of the scheme opening and

deal with existing issues at the junction. Objective 4 on the other hand concerns itself with the
future condition of the junction specifically that under our do-minimum scenario, anticipated
population and housing growth in the area exacerbates issues at the junction and results in major
capacity issues. This is to be monitored 5 years after the completion of the scheme to determine
if capacity improvements under the partial signalisation scheme appropriately address actual
housing and population growth in the area.

Table 2-5 Scheme objectives

Specific
Reduce
instances of
queues occurring
on the M4
mainline

Measurable

Using data from
MIDAS loops to
determine average
speeds on the
inside lanes on the
M4 mainline. The
presence of
queues on the
mainline should
reduce by 75% in
the first year of the
scheme

Agreed upon

Fits the LTP3 and
Highways England
desires to prevent
safety issues on
the junction and
slip roads whilst
also better utilising
the existing
infrastructure

Realistic

Achieved by the
proposed partial
signalisation of the
junction. Modelling
data suggests the
impact can be
achieved.

Time bound

To be realised
immediately upon
completion of
construction.
Monitoring and
evaluation to occur
1 year following
scheme
implementation and
5 years after
scheme
implementation

Minimise delays
at the junction,
specifically on
the M4 off-slip
EB in AM peak
and M4 off-slip
WB in PM peak

Utilising travel time
and delay data
from Highways
England data the
standard deviation
of journey times
should have
reduced to half of
their 2016 values
one year after
scheme opening

Improves user
experience and
minimises journey
time delays as
desired in the
LTP3 and by
Highways England

Achieved by the
proposed partial
signalisation of the
junction. Modelling
data suggests the
impact can be
achieved.

To be realised
immediately upon
completion of
construction.
Monitoring and
evaluation to occur
1 year following
scheme
implementation and
5 years after
scheme
implementation

Reduce the total
amount of
collisions and
accidents that
occur at the
junction.

Absolute reduction
in personal injury
accidents,
comparing 2018-
2023 to 2011-2015

Advances the
safety goals from
the LTP3 and
Highways England
on the junction
and slip roads.

In looking at the
current accident
data many
collisions appear
to be shunts which
are typical of
priority
roundabouts.
Partial
signalisation of

To be realised
immediately upon
completion of
construction.
Monitoring and
evaluation to occur
1 year following
scheme
implementation and
5 years after
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roundabout should
mitigate this.

scheme
implementation

Improve the
capacity of the
junction to
facilitate future
development

Absolute increase
in peak hour
stopline
throughput at
junction entries
comparing pre and
one-year post
construction flows.

Supports the goals
of the SEP, LTP3,
and Highways
England to
promote economic
growth in the area
by increasing
capacity and
reliability of
journey times at
the junction

Takes into account
the forecasted
employment and
housing in the
area as well as the
approved and
proposed
developments.

To be realised
immediately upon
completion of
construction.
Monitoring and
evaluation to occur
5 years after
scheme
implementation as
this will be
dependent on future

growth in the area.

2.44.

2.45.

2.46.

2.47.

2.48.

2.49.

Scope

The proposed scheme comprises of partial signalisation on the M4 Junction 17 roundabout
servicing the A350 and B4122 to the south and the A429 to the north. Improvements elsewhere on
the A350, A429, B4122 or the M4 are not included as part of this FBC.

The partial signalisation scheme will consist of introducing traffic signals onto two of the arms at
the junction and the corresponding conflicting circulatory movements. Specifically, where the M4
off-slips in both the east and west bound directions meet Junction 17.

Through the specific link capacity improvement resulting from signalisation the scheme is expected
to facilitate the future flows generated by planned developments as well as to increase the level of
safety of the junction and M4.

The suggested improvement in the junction’s capacity will affect the traffic on the surrounding local
network as well as support the M4’s safe and free flow operation. Therefore, the geographical area
of the scheme impact is the area north of Chippenham, the area south of Malmesbury and the M4
in a radius of one mile from the junction. Junction 17’s improved operation will contribute to the
accessibility of Chippenham and Malmesbury, helping to facilitate the urban expansion of both
settlements. In addition, the specific scheme and associated accessibility improvements can be
considered as a further enabler for the expansion of several companies located in the area
(especially in Malmesbury).

The geographical area of the scheme impact is the M4 Junction 17 roundabout and the immediate
vicinity as shown in

Figure 2-5. Scheme impacts are expected to be of benefit particularly to the Chippenham area.
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2.50.

2.51.

2.52.

2.53.

2.54.

2.55.

Figure 2-5 Scheme area
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Constraints

A Site of Special Scientific Interest (SSSI) exists along the westbound slip road. The existence of
this site restricts any digging process that may be required and needs careful consideration during
the options design process.

Inter-dependencies

With significant housing and employment development planned for Chippenham and Malmesbury
in the coming years, a considerable opportunity exists to deliver transport improvements which
maximise the potential for economic growth in the area. The developments should act as a catalyst
to addressing existing transport issues before capacity is further exceeded.

As described in paragraph 2.34, the Chippenham Area has been the focus of a significant amount
of residential development planning. These development proposals will have a significant influence
on the function of the M4 Junction 17 as a 33% increase in households (within the Chippenham
urban area) is expected to push the junction well past its current capacity. The level of completion
of these residential developments is therefore a key contributor to the final success of the proposed
improvement scheme.

The M4 Junction 17 scheme is being procured in combination with the A350 Chippenham Bypass
Improvements (Badger-Brook & Chequers) scheme. The successful contractor has provided a
detailed programme of works which plan for how they will manage the construction phases of both
schemes. It is expected that the construction of M4 Junction 17 will be complete by December
2017. Assurances have been given by the contractor that unforeseen delays on one project will
not affect the other, as two separate delivery teams have been identified.

Stakeholders

Wiltshire Council are leading the development of improvement works to the M4 Junction 17
roundabout to reduce traffic problems. There are many interested parties in this project, many of
whom have an active part in the delivery process.

Highways England are the landowners of all land which will be affected by the scheme and so are
inherently a key stakeholder in the works. Not only are Highways England concerned with the
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2.56.

2.57.

2.58.

2.59.

2.60.

2.61.

2.62.

2.63.

2.64.

2.65.

requirement for the works, but also important to Highways England is the quality of the works and
their effectiveness, and the long-term operation and maintenance of the proposed signals. Highway
England have provided Wiltshire Council with £880,000 to be ring-fenced for the scheme.

Natural England is the environmental adviser to the Government and acting authority over Sites of
Special Scientific Interest (SSSlIs). Due to proximity of scheme to SSSI, Natural England will be a
statutory consultee and will be involved to ensure scheme will not negatively impact the site.

Operation and maintenance of the signals along the M4 is carried out by Highways England term
contractor, and this will also be the case for the proposals at Junction 17. Consultation with these
parties has been undertaken throughout the detailed design stage. Any design changes suggested
by the contractors will also been to be approved by both Highways England and Skanska to ensure
that they meet their standards and operation requirements.

The Swindon and Wiltshire Local Economic Partnership (SWLEP) have a significant role in the
delivery process, notably in the funding of the scheme. A sum of £500,000 taken from the Local
Growth Fund, has been allocated by SWLEP for this project.

As there are no dwellings in the immediate vicinity of the junction there has been no need to engage
with home-owners. Whilst there has been no public consultation due to the small scale of the
scheme, the contractor will develop a Communications and Customer Care Plan which includes
contact details of identified landowners and local businesses directly to keep them informed of the
scheme construction. The contractor will also include a project specific page on their company
website and promote details of the scheme through social media.

The scheme was presented to the Member of Parliament for Chippenham (Michelle Donelan) on
the 2" February 2017, and to the Chippenham Area Board at the committee meeting on 13t March
2017. Neither of these parties who are representative of the local area and its population raised
any concerns over the proposed scheme.

Options

Due to the very specific need for intervention at M4 Junction 17, and the relatively small size of
investment required, a full and detailed Option Assessment Report was not deemed necessary
within the scope of works agreed by the SWLEP.

Transport interventions such as improving public transport, walking and cycling or introducing
demand management have not been considered by Wiltshire Council. Whilst such measures could,
given enough investment, result in a small modal shift, any reduction in existing trips would be far
outweighed by the predicted additional trips resulting from background and future planned growth.

It was considered that not only would a highway solution be the most successful in reducing the
traffic issues at the junction, but that it could also likely be achieved for a modest financial
investment.

The scheme selection process involved testing three potential arrangements at the M4 Junction
17.

o Full signalisation of the roundabout
e Full signalisation of the roundabout plus widening eastbound off-slip

o Partial signalisation of the roundabout (M4 off-slips only)

Initial testing identified that full signalisation of the roundabout (without additional measures of
widening the eastbound off-slip) resulted in queue lengths on the A350 and A429 more than
doubling in the AM peak hour as exiting opportunities for vehicles on these roads were reduced as
result of the signals. This led to the option being discounted as a possible solution. Additionally,
full signalisation and widening solved the issues of queue lengths at the M4 west bound and
eastbound off slips, but created new issues within the junction itself, in some cases blocking back
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into the junction and off slips themselves. Table 2-6 shows the summary of this testing.

Table 2-6 M4 Junction 17 Options Assessment

Delay Existing Partial signalisation Full Full signalisation

(pcu-hrs) arrangement signalisation and widening

2026 AM

2026 PM 142 54

Outturn Cost
Range - Up to £1m Up to £1.5m >£1.5m
Expected ViM |- Very High Poor Medium
2.66. The best performing option was the partial signalisation. This option has therefore been chosen as

the Core Scenario and the full signalisation pl