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Overview
1.1 What is being proposed and key performance
indicator summary
The scheme comprises a new junction on the M4 between existing junctions 18 and 19, a link to the
A4174 and improvements to the A4174 from the new infrastructure to the M4.
Scheme objectives and HE Key Performance Indicators (KPIs) are summarised in the Executive
Summary. Not all KPIs have been considered in detail at this stage of assessment (Strategic Outline
Business Case).
This Strategic Outline Business Case is presented by South Gloucestershire Council and the preferred
scheme will be delivered by Highways England. Once their support for a preferred scheme option is
confirmed, at subsequent stages of the project further details can be presented on KPIs, such as
maintenance and network availability, and detailed design of crossing points can be undertaken.

1.2 Value for money and analytical assurance
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A Value for Money Statement is included within the Executive Summary. Timescales of delivery of
monetised benefits has not been assessed at this stage of assessment and further details will be
presented at further Business Case stages.

1.3 Budget and Affordability

M4 Junction 18a will be considered by Highways England alongside a number of other schemes, as
part of their Route Investment Strategy (RIS) programme of works. Through this process, Highways
England would prioritise schemes and allocate a budget, which is still to be agreed.
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As this scheme has not been allocated funding, affordability against a budget has not been assessed.
Highways England have calculated Strategic Order of Magnitude Estimates for the schemes, which
show that estimated costs are:


Western option: £428 million (Outturn)



Eastern option: £378 million (Outturn)

1.4 Schedule Assumption
The programme for scheme development is presented in the Executive Summary. Further detail on
the schedule for scheme implementation, including when works will start and when the scheme will
be open to traffic, will be included as the business case progresses.

1.5 Supplementary documentation
Phase 1 Report
A report on the initial phases of work (Phase 1 report) was published in August 2017 and is
presented in Appendix A. This report summarised the understanding of the current and future
situation, using existing data and models to evidence problems and opportunities. This baseline
information was used to develop and present objectives of the scheme, and the report outlines how
these align with wider local and national transport objectives.
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Economic baseline
An economic baseline report has been prepared and is included as an appendix to the Phase 1
report. To understand the baseline economic conditions the report considers a range of economic
indicators, including: labour market participation, unemployment, education and skills, occupational
status, wages/income, GVA and productivity, employment, business demography, investment trends
and the commercial property market.
Option Assessment Report
The second phase of the project involved developing and sifting scheme options. The DfT’s Early
Assessment Sifting Tool is a defined step in the appraisal process set out in TAG and was used to
evaluate various options. It is a decision support tool that has been developed to ‘quickly summarise
and present evidence on options in a clear and consistent format’.
An OAR has been prepared, which summarises this stage of the appraisal. The purpose of the report
is to document work undertaken to assess M4 Junction 18a Link options using the Early Assessment
and Sifting Tool framework. This report has been used to inform this Strategic Outline Business Case.
Environmental Baseline Report
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An Environmental Baseline Report is appended to the OAR, which outlines the environmental
baseline, the sources used to obtain the information and to assist with the early identification of any
environmental factors that may constrain route options; or that will need to be addressed as part of
the design process.
Combined Modelling and Appraisal (ComMA) Report
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A Combined Modelling and Appraisal (ComMA) Report has been prepared and is included as an
appendix to this SOBC. The report sets out the transport modelling methodology for the scheme,
which includes transport modelling used directly in the business case economics and additional
modelling to inform other aspects of the scheme. WebTAG guidance indicates that the modelling
undertaken should be proportionate to the stage of the study and that for Stage 1, existing models
are likely to be sufficiently accurate. The primary model used to inform the business case and
economics has therefore been undertaken using GBATS1, which has been built to WebTAG standards
and includes a public transport and variable demand model.
Consultation Report

A Consultation Report has been prepared, which provides a summary of the consultation
undertaken during summer 2017. It provides information on:


The consultation events held



The overall number of responses received



The preferences expressed and feedback given via questionnaires



The feedback received via letters and emails



Other feedback received



Feedback in letters received before the start of the consultation period

1 The Greater Bristol Area Transport Study model (GBATS) is a strategic transport demand model of the greater Bristol area and includes
both highways and public transport. This model has been developed to be compliant and has been used to assess several schemes in the
area that have been given funding approval by the DfT. GBATS produces matrices of trips and journey data (time, cost and distance) for
three time periods (AM peak, inter‐peak and PM peak hours) and several modes (car, bus, rail and bus rapid transit) also subdivided by
user class, namely: commuting/other home‐based trips by income level and business journeys. The work was undertaken using the
GBATS4 version of the model, which has base year of 2013.
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1.6 Purpose and structure of this report
This report presents the SOBC for a new motorway junction between the M4 Junction 19 and M4
Junction 18, and provision of a link to the A4174, north Bristol (referred to as ‘M4 J18a and Link’ and
‘the scheme’). Government guidance states that the SOBC:
“…sets out the need for intervention (the case for change) and how this will further ministers’ aims
and objectives (the strategic fit). It provides suggested or preferred ways forward and presents the
evidence for decision. An investment committee will make recommendations to ministers who will
then decide whether to provide the initial agreement to proceed with the scheme.”2
The Strategic Case is presented in Section 3 and has been developed using headings outlined within
the relevant DfT guidance document. It outlines the economic and policy context within which the
scheme is developed, objectives and rationale for investment.
Section 4 of the report presents the Economic Case, which assesses whether the scheme offers value
for money. This section includes a summary of the approach to, and headline results of the
Transport Modelling. The impacts of the scheme in relation to the economy, environment, society
and public accounts are summarised.
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The Commercial Case is presented in Section 5 and this outlines the commercial viability of the
scheme. It also gives evidence on risk allocation and transfer, contract timescales and
implementation timescale.
Section 6 presents the Financial Case which provides evidence on the affordability of the scheme
and funding sources. It includes the financial profile of the different options.
The Management Case is included within Section 7 and ensures that the project is deliverable. It
presents the project planning, governance structure, risk management, communications and
stakeholder management, benefits realisation and assurance.
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The study recommendation is set out in Section 8.

2 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/85930/dft‐transport‐business‐case.pdf
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Executive Summary
2.1 The proposed project
In August 2016, the DfT wrote to the Council with a formal offer of grant for a ‘study into linking the
M4 with the Avon Ring Road (A4174) with a new junction 18a….’. Following Member approval in
November 2016, CH2M was awarded a contract to undertake a study to develop and assess scheme
options for a link between the M4 and the A4174 Ring Road. To this end, a Strategic Outline Business
Case (SOBC) (also referred to as a Feasibility Study) has been undertaken. This document is a high
level summary of the SOBC.
The study methodology has followed the Department for Transport’s guidance on the process for
appraisal work (WebTAG). Highways England is a project partner and therefore their Project Control
Framework Process has also been followed, which is a joint Department for Transport and Highways
England approach to managing major projects of this nature.
The monetary figures presented in this Executive Summary represent the work undertaken to date
and as such are subject to future review and confirmation by Highways England.
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2.2 Scheme objectives
The objectives of the scheme are to:

Relieve congestion to M4 J19 and M32 J1 and on the A4174 corridor



Improve safety by reducing congestion related collisions on M4 J19 and M32 J1 and on the
A4174 corridor



Unlock the economic potential in the north‐east Bristol Fringe, particularly within Science,
Technology and Innovation sectors



Improve network resilience and journey time reliability



Minimise the impact of traffic/infrastructure to the natural environment and, where possible,
deliver opportunities for environmental enhancement



Protect and enhance access for non‐car modes
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2.3 Option Assessment

Eight options were appraised using the DfT Early Appraisal and Sifting Tool. These are shown in
Figure 2.1.
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Figure 2‐1 ‐ Initial eight options assessed
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All options in Figure 2‐1 were considered as part of the qualitative long list sifting process in terms of
meeting the scheme objectives to establish the appropriateness of each option for full appraisal.
The assessment of the options showed that other than cost, the key differences between the
options were mainly related to the impact to the natural and historic environment. When
considering these it is important to remember that these consist of, and have to be assessed for,
both obvious visible impacts and hidden impacts such as noise, air quality and risks of flooding.
These impacts varied between the Western and Eastern Options as does the nature of the landscape
that they travel through. In summary the main environmental risks relate to the following3:








In relation to environmental impacts of the options, the Western Option (Option 1) scored ‘Very
High’ for flooding, due to the location of the proposed new off‐line motorway junction and other
works being located within defined flood zones 2 and 3. All other options scored ‘high’ for
flooding, due to the risk at southern extents of the scheme near Hicks Gate and the risk of other
fluvial flooding along the routes.
The Eastern Options (Options 3a, b and c) scored ‘Medium’ for potential landscape impacts. This
score was in part due to the potential impact on views to and from the nearby Cotswold Ridge
Area of Outstanding Natural Beauty (AONB). These options also have a high level of impact on
the existing landscape character as the options create new highways within an area that is
currently a natural rural landscape that cannot easily accommodate the proposed changes.
Eastern Option 3a additionally scored a ‘Very High’ Visual impact due to the number and
proximity of receptors such as residential properties, schools and their outdoor areas and Public
Rights of Way and a lack of realistic mitigation of the impacts of the scheme due to the scheme
orientation and increased elevation as it crosses the land form of a secondary local ridgeline to
the west of Pucklechurch.
Eastern Option 3b scored ‘Very High’ for potential cultural heritage impacts, as the option passes
through the Pucklechurch conservation area; and is potentially routed through or immediately
adjacent to the curtilage of the grounds of two Grade II* listed properties.
Combined Options 4a‐4c are composite of Western Option 1 and Eastern Options 3a‐3b
relatively, and thus have combined environmental impacts of the options discussed above.
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The following issues were also highlighted:

Option 2 is not considered to be practical or affordable due to the need to acquire land that
has had recent planning consent for housing and in some cases houses that have been
constructed in the past 2 years as a part of the Lyde Green development. There would also
be a significant cost implication for acquiring this land, especially given the need to identify
other suitable land as compensation for housing to maintain the housing supply provision.
Option 3c was discounted as it has a high impact on the environment and it crosses the
Pucklechurch Ridge in an area where there are areas of large gradient change. If, at a later
stage, the Eastern Option were to be re‐examined by Highways Engand, Option 3c may need
to be explored in more detail.
Options 4a‐4c were discounted for further assessment as they carry many of the same risks
and impacts of the single options, in addition they would be significantly more expensive
than the other options.

3 ‘scores’ referenced relate to the Early Appraisal and Sifting Tool environment ‘score’
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Table 2.1 provides a summary of the business case for each option assessed. This contains monetary
figures developed by CH2M prior to public consultation.
Option

Strategic case

1 – Western Option

Good fit

2 – Central Option

Good fit

3a – Eastern Option

Good fit

3b – Eastern Option

Good fit

3c – Eastern Option

Good fit

4a – Combined Option

Good fit

4b ‐ Combined Option

Good fit

4c ‐ Combined Option

Good fit

Economic
case

Financial

High Value for
Money
High Value for
Money
High Value for
Money
High Value for
Money
High Value for
Money
High Value for
Money
High Value for
Money
High Value for
Money

£446 million

case4

£521 million
£348 million
£328 million
£323 million
£659 million
£642 million
£621 million

Commercial case –
method of
procurement

Management
case – Method
of delivery

The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE

Development
Consent Order
Development
Consent Order
Development
Consent Order
Development
Consent Order
Development
Consent Order
Development
Consent Order
Development
Consent Order
Development
Consent Order
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Table 2‐1 : Summary of how the scheme options meet the five cases
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Note: DfT define value for money as follows:

The initial assessment was used to inform which options should be taken forward for consultation.
Public consultation was therefore undertaken on Options 1, 3a and 3b (shown in Figure 2‐2) from
August to October 2017.

4 Costs include P80 risk estimates and are at a 2017 cost base
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Figure 2‐2: Options that were consulted on

The results of the consultation then fed back into further Option Assessment which concluded that
Option 1 (Western Option) and Option 3a (Eastern Option) should be taken forward for further
detailed consideration in the Strategic Outline Business Case.
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Eastern option ‘3b’ would not be able to be delivered to meet the future traffic need as it would only
have been built as a single carriageway. Its significant adverse impact on heritage and the
surrounding population and feedback received to the public consultation were reasons why it was
not taken to the SOBC final assessment.
Following public consultation, Highways England have reviewed the costs for Options 1 and 3a, as
these were the options taken forward for full assessment in the SOBC. The revised figures for these
two options are:
 Western– Outturn cost mid range cost estimate £428 million
 Eastern Option A – Outturn mid range cost estimate £378 million
These cost estimates have been developed using a high level model. All potential Highways England
schemes are costed in this way to allow a fair comparison of their schemes.

2.4 Key health and safety considerations
The Highways England Health and Safety Five Year Plan, which runs from April 2015 to March 2021,
reaffirms their aims and objectives for the future. One of their aims for the future is that “No one
should be harmed when travelling or working on the Strategic Road Network.” The Strategic Road
Network (SRN) is made up of motorways and trunk roads that Highways England have responsibility
for.
The scheme proposed will be designed and implemented with health and safety at the forefront and
will consider the impacts to:
9



Communities affected by the scheme



Local and strategic road users



On‐road services (traffic officers and asset delivery)



Highways England employees and supply chain employees (designers, contractors, maintainers)

The scheme will reduce congestion in the M4 J19/M32 J1 area, thus reducing the current
unacceptable level of queuing on the M4 mainline in the proximity of Junction 19 where queues
regularly extend for a kilometre beyond the extent of the current slip roads.
However, the scheme also creates a new junction with the potential for this to be an additional
’conflict point’ on the SRN at the junction with the M4. The impact of the scheme on safety need to
be considered as the scheme develops. As such area directly impacted by the online queuing
expected to see a significant improvement to safety.

2.5 Changes to traffic
Both options deliver a highway network that allows more people to travel, with more traffic being
contained on primary and strategic highways than in the current situation. A summary of the traffic
changes generally common to both options is as follows:
Generation of additional traffic.



Flows on A4174 clockwise of where the proposed link joins see significant increases in flow,
particularly in the anticlockwise direction in the AM peak.



On the A4174 anticlockwise of the link, flows decrease and by greater amounts in the clockwise
direction in the AM peak and anticlockwise in the PM peak.



Traffic on the M4 between J19 and J20 increases which results in a slight reduction in average
journey speeds, if the impact of online queues impacts on speed are discounted.



Between J19 and the proposed J18a there is a significant increase in traffic.



On the local rural roads, there are moderate reductions in traffic predicted through the centre of
Pucklechurch and on the A420 through Wick, noting the magnitude varies by peak period and
option.



There is a slight increase in traffic through Siston



The Western Option is relatively more used by trips from Emersons Green, while the Eastern
Option is used by trips from Mangotsfield and Kingswood. The link is generally most accessed by
trips starting or ending close to where it joins the A4174.
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The Eastern Option shows greater usage from Yate than the Western Option. This is likely as,
without any improved link to Yate north of the M4, Eastern option 3 provides a greater
improvement in overall connectivity between Yate and Bristol.



Both options show an increase in the amount use of the strategic road network to make
relatively short distance trips, with a larger impact in the Western Option.

2.6 Policy context
The M4 Junction 18a and Link Road forms an element of the vision contained within the West of
England Joint Transport Study (Atkins, 2017), which was endorsed by the West of England Joint
Committee in October 2017. The scheme is also an aspiration in the third Joint Local Transport Plan
[JLTP] which provides the statutory basis for South Gloucestershire Council’s transport policies and
runs until March 2026. Work on refreshing the JLTP, considering the aforementioned Joint
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Transport Study and to support growth set out in the West of England Joint Spatial Plan, has
commenced.

2.7 Value for money and analytical assurance
In order to assess the value for money of the scheme, the benefits need to be monetised and
compared to costs. In the case of highway schemes, the majority of monetised benefits are from
journey time savings of highways users. A transport model has been used to calculate the changes
in journey times and journey patterns that would result from the scheme. The primary modelling to
inform the business case and economics at this strategic stage have been undertaken mainly using
Greater Bristol Area Transport Model (GBATS). The model has been built to WebTAG standards,
includes a public transport and variable demand model and has previously been used to successfully
support scheme business cases. The study area is fully covered by the detailed “simulation”
modelling area of GBATS and the model shows reasonable flow and journey time validation in the
area. It is considered that this model is an appropriate tool for this early stage of assessment.
Highways England will consider the technical work undertaken as part of this study. Their review is
called analytical assurance.

2.8 Value for Money statement
Criteria
Value for Money
Net Present Value
(NPV)5
Outturn scheme costs

Western Option

Eastern Option

The option offers: Very High Value for Money

The option offers: Very High Value for Money

The scheme has a NPV of: £797 million

The scheme has a NPV of: £821 million

£428 million

£378 million

Adverse impact to natural environment,
historic environment in some places

Adverse impact natural environment, historic
environment in many places. Impacts to
natural/historic environment seen as not
acceptable

Regeneration impacts – the option has the
potential to facilitate 5,700 new jobs

Regeneration impacts – the option has the
potential to facilitate 2,200 new jobs

D

Significant non‐
monetised impacts
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Below is a Value for Money Statement for the scheme options

Key risks, sensitivities
and uncertainties
underlying the
appraisal







Conceptual level of design, further design work is required to fully understand the
environmental and social impacts. Further design work will enable the scheme costs
to be refined and de‐risked.
Desktop work has been undertaken to assess the environmental and social impacts.
Site surveys and assessments are required/ongoing.
Development of an updated transport model to fully assess benefits.

A key driver for the scheme is unlocking the economic potential of the north‐east Bristol Fringe by
supporting economic development and regeneration throughout the sub‐region. As such, it is worth

5 Net Present Value is an economic term. It is calculated by subtracting the present values of costs from the present values of benefits
over a period of time.
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noting that the economic development and regeneration benefits of the scheme are predicted to be
significantly higher as a result of the Western Option. This could be attributable to the closer
proximity of the Western Option to long‐term and strategic development sites including Emersons
Green Enterprise Area and Filton Enterprise Area. The scheme will also help to lock in public
transport, walking and cycling benefits as part of the additional improvements to the local network
in the vicinity and by helping to support infrastructure required to deliver and mitigate the impacts
of housing and employment growth.

2.9 People considerations
Public consultation was undertaken from August to October 2017 to understand views on scheme
options. In Question 3 of the consultation questionnaire, people where asked ‘What is your
preferred route for the location of J18a and the link?’ Of the 1,261 people who answered this
question the vast majority (74%) of the people responding felt there was a compelling case for the
scheme as defined. Of these then specific responses to the options were as follows:
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51% said ‘Western route’
17% said ‘Eastern route’
6% said ‘no preference/either’
Whilst 26% said ‘neither route/none of the above’, within this figure it is worth noting that many
of these views related to the preference for prioritisation of public transport or more sustainable
cycling and walking modes that are represented by other parts of the Joint Transport Strategy.

General comments received regarding the Western Option are summarised in the table below.









For
Logical location close to built up area
Makes use of existing infrastructure
Consistent with previous plans
Lesser impact on Green Belt and environment
Better value for money/good long‐term
solution
Greater relief to congestion on M4/M32/A4174
Better opportunity to link to Yate
Greater economic benefits/benefits to existing
employment areas
Lesser impact on environment
Lesser impact on Pucklechurch area
Better suits some journeys
Lesser impact on private land/property than
Eastern route










D
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Against
Located within an already congested area
Too close to existing motorway junctions
Will become congested very quickly
Considered too expensive
Cost/disruption of realigning the motorway
Adverse direct impact on local business
Concern around rat running
Increased traffic/pollution impact on residential
communities at Lyde Green and Emersons
Green
Would require landtake from or impact on
some private property/businesses

Comments on Eastern Option are summarised in the table below.










For
Away from built up areas and further from
J19/M32
Open up additional land for development
Lower cost
Avoid re‐aligning M4
Less disruptive to existing routes
Takes traffic away from already congested areas
Impacts less on Lyde Green/Emersons Green
Suits some journeys better, eg towards Bath
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Against
Not considered a genuine option
Does not tackle main congestion issues
Considered an unsustainable location
Environmental impacts seen to outweigh
benefits
Does not improve access to main
housing/employment areas
Impacts Green Belt and likely to encourage
development
Contrary to planning policy
Impacts productive agricultural land
Impacts local businesses
Direct impact private properties and property
values
Significant environmental impacts including on
historic environment, landscape, countryside,
views, wildlife, pollution, PROW
Significant impact on communities and
Pucklechurch
Concerns over impact on rural roads and rat‐
running
Concerns over costs/costing approach



The consultation feedback shows that while there is general understanding of the need for a new
junction and support for J18a in principle, but some people are unsure whether or do not consider
that a new junction is needed or is the right solution to be prioritised.
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The feedback also highlights that many people have found the consultation on the options
emotionally distressing and that these people are keen to see decisions on options made soon, so
that their situation is clear.
The results of the public consultation have also informed the concluding recommendation of the
Strategic Outline Business Case which is set out at the end of this Executive Summary.
Further information on responses to the consultation is included within the M4 J18a Consultation
Report (CH2M, 2018).

2.10 Commercial (covering procurement)
It is anticipated that the scheme would be developed alongside other Highways England’s Road
Investment Strategy (RIS) scheme and therefore the procurement of the schemes, could be
determined by Highways England. The procurement strategy would be aligned with Highways
England’s proposals and processes.

2.11 Strategic context and key performance indicator (KPI)
contribution
The following table shows how the scheme objectives align with Highways England key performance
indicators (KPIs). These are relevant to both the Western route and Eastern route (Option A).
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Incident management: percentage of
motorway incidents cleared within one
hour.
Encouraging economic growth:
average delay (time lost per vehicle per
mile).



Protect and enhance access for non‐car
modes

Minimise the impact of traffic/
infrastructure to the natural
environment and, where possible,
deliver opportunities for environ‐
mental enhancement

Improve network resilience and
journey time reliability

Unlock the economic potential in the
north‐east Bristol Fringe, particularly
within Science, Technology and
Innovation sectors
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Network availability: the percentage of
the SRN available to traffic.
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The number of killed or serious injuries
(KSIs) on the strategic road network
(SRN).
The percentage of National Road
Users’ Satisfaction Survey respondents
who are ‘very’ or ‘fairly satisfied’.

Relieve congestion to M4 J19 and M32
J1, and on the A4174 corridor

Highways England KPI

Improve safety by reducing congestion
related collisions on M4 J19 and M32
J1, and on the A4174 corridor

Scheme objectives






Number of noise important areas
mitigated.
The percentage of pavement asset that
does not require further investigation
for possible maintenance.
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Comment/rationale

The scheme objective on safety relates directly to this
KPI. Achieving a reduction in collisions (and hence
injuries) is core to the scheme.
The National Road Users Satisfaction Survey overall
score is derived from five areas: journey time, safety,
info/signage, roadworks and management. Journey
time and safety have specific scheme objectives.
Operational issues are not reflected in the scheme
objectives.
This will be considered at a later stage.
The objective on reliability and the KPI on incident
management are linked. Part of improving reliability is
to ensure that incidents can be dealt with efficiently.
The KPI on economic growth is reflected in the
objective to unlock economic potential. However, it is
also linked to objectives on congestion and reliability
which seek to reduce average delay.
Noise important areas are considered specifically
under the natural environmental objective.
Maintenance issues are not reflected in the scheme
objectives.
This will be considered at a later stage.

Delivery of improved biodiversity, as
set out in our ‘Biodiversity action plan’.
Capability

Affordability – deliver to budget.

Protect and enhance access for non‐car
modes

ft

Minimise the impact of traffic/
infrastructure to the natural
environment and, where possible,
deliver opportunities for environ‐
mental enhancement

Improve network resilience and
journey time reliability

Unlock the economic potential in the
north‐east Bristol Fringe, particularly
within Science, Technology and
Innovation sectors

ra

Cyclists, walkers and other vulnerable
users ‐ the number of new or upgraded
crossings.
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Cost savings: savings on capital
expenditure (over five years).

Improve safety by reducing congestion
related collisions on M4 J19 and M32
J1, and on the A4174 corridor

Highways England KPI

Relieve congestion to M4 J19 and M32
J1, and on the A4174 corridor

Scheme objectives
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Comment/rationale

Cost issues are not reflected in the scheme objectives.
Cost, affordability and value for money are considered
within the Financial and Economic sections of the
Business Case.
Cyclists, walkers and other road users are considered
under the non‐car modes objective.
Crossings will be considered in more detail at a later
stage.
Biodiversity is considered specifically under the
environmental objective.
Capability/deliverability issues are not reflected in the
scheme objectives. However, deliverability is covered
within the Management section of the Business Case.
Affordability or ability to deliver to budget are not
reflected in the scheme objectives. Cost, affordability
and value for money are considered within the
Financial and Economic sections of the Business Case.

2.12 Project and Programme Management – deliverability
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It is assumed that the project will require a Development Consent Order. The indicative programme
for the scheme development is shown below:

2.13 Recommendation

The business case for the scheme needs to:

Be supported by a robust ‘case for change’ that fits with wider public policy objectives ‐ the
‘Strategic Case’;



Demonstrate value for money ‐ the ‘Economic Case’;
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Be commercially viable ‐ the ‘Commercial Case’;
Be financially affordable ‐ the ‘Financial Case’; and
Be achievable ‐ the ‘Management Case’

Below is a summary of the transport case for the Western and Eastern Options.
Case (as prescribed in
guidance)

Western Option (1)

Eastern Option (3a)

Strategic Case

Good fit to wider public policy of
economic growth and relieving
congestion. Significant reduction in delay
and accidents.

Good fit to wider public policy of
economic growth and relieving
congestion. Significant reduction in delay
and accidents.

Financial Case

£428 million (Outturn)

£378 million ( Outturn)

Economic Case – Economy

Very High Value for Money

Very High Value for Money

Economic Case ‐Environment

Adverse impact to natural environment,
historic environment in some places, e.g
Folly Brook

Adverse impact to natural environment,
historic environment in many places,
such as around Pucklechurch, the AONB
and Green Belt.

Economic Case –
Regeneration

Potential facilitation of 5,700 jobs

Potential facilitation of 2,200 jobs
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WORKING DRAFT – CONFIDENTIAL

Western Option (1)

Eastern Option (3a)

Economic Case –
Regeneration

Gross Value Added (GVA)

Gross Value Added (GVA)

£449m

£174m

Economic Case – People

Low adverse impact to people and
communities, in many places

High adverse impact to people and
communities, in some places

Management Case‐ Delivery
Case

Both options are considered to be
achievable and have a management case.
Subject to dependencies: these include
prioritisation within the West of England
major scheme programme; inclusion
within the RIS programme and associated
funding allocation. A Development
Consent Order will be required. Western
option considered to have a stronger
case.

Both options are considered to be
achievable and have a management case.
Subject to dependencies: these include
prioritisation within the West of England
major scheme programme; inclusion
within the RIS programme and
associated funding allocation. A
Development Consent Order will be
required. Eastern option considered to
have a weaker case.

Management Case – Public
Acceptability

74% of people support a new J18a, of
which 51% of people who completed the
questionnaire preferred this route

74% of people support a new J18a, of
which 17% of people who completed the
questionnaire preferred this route, with
strong objections to the Eastern routes.

Commercial Case

The scheme is considered commercially
viable and aligns with Highways England
Project Control Framework processes.

The scheme is considered commercially
viable and aligns with Highways England
Project Control Framework processes.
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Case (as prescribed in
guidance)

RECOMMENDATION:
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The Western Option (1) is recommended as the best performing option, based on the assessment
work undertaken for the Strategic Outline Business Case. The Western Option offers a greater
potential to facilitate additional jobs, and it has less environmental challenges than the Eastern
Option.
For the scheme to be progressed it needs to be prioritised by Highways England against national
schemes and included in the RIS programme.
If prioritised, the following work would be required by Highways England:


Further scheme development work



Outline Business and associated design and tendering work



Development Consent Order (including planning, environmental and land consents)



Full Business case



Construction of the scheme.
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Strategic Context (Strategic Case)
This section sets out the Strategic Case for M4 Junction 18a and Link. It explains the wider context,
presents the rationale for the scheme and makes the case for why the investment is required.
Specifically, it:
Describes the problems identified and the justification for intervention



Explains the impact/consequences of not changing



Outlines the scheme objectives and how they align with the strategic aims of South Gloucestershire
and the West of England Partnership



Presents the key measures for success for the scheme



Sets out the scope of the project



Identifies high level constraints



Explains the factors (interdependencies) upon which the successful delivery of the project is
dependent



Outlines how stakeholders and the local community have been involved in the development of the
scheme



Sets out the options identified and explains how the options now being taken forward were
identified
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3.1 Current policy context
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The relevant transport and spatial policy context for the scheme is outlined within the Phase 1 Report
(CH2M, March 2017). The scheme is directly referenced within the following policy documents:
West of England Partnership, Joint Local Transport Plan 3 (JLTP3) 2011‐2026, ‘Future ideas to 2026’
includes:
 “Investigation of additional transport links, including a new road link between the M5 and South
Bristol, A36/A46 link and M4 link”
South Gloucestershire Council, Core Strategy 2006‐2027 states that:
 “The Council is committed to the long‐term realisation (beyond 2027) of a new link road from the
A4174 Ring Road to the M4 (between Junction 18 and 19)”
South Gloucestershire Council, Emersons Green East Development Brief 2006 states:
 “This Council believes that the decision to withdraw support for the provision of an Avon Ring
Road/M4 Link Road was premature”

Within the Phase 1 Report, the following policy documents are also summarised in relation to the
proposed scheme:


Bristol City Council, Core Strategy (2011)



West of England Strategic Economic Plan (2015 – 2030)



Highways England Route Strategies



West of England Joint Transport Study (JTS) (2017) (see section 3.1.1)



West of England Joint Spatial Plan (JSP) (2017)
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3.1.1

Joint Spatial Plan and Joint Transport Study

A Joint Spatial Plan (JSP) is being developed by the four West of England councils. The JSP has
considered options for delivering new housing and employment to meet future needs to 2036.
In parallel to the JSP, the four West of England councils undertook a Joint Transport Study (JTS) to shape
the future of the transport network over the next twenty years, with the final JTS being published in
October 2017. The purpose of the JTS is to provide a clear direction for the long‐term development of
the transport system in the West of England to 2036 and beyond. The study was required to address the
combined impact of current challenges on the network, growth from committed development in Local
Plans and longer‐term growth up to 2036.
Transport evidence from the JTS was used to inform the assessment of potential locations for housing
and employment growth. The proposed growth strategy within the JSP was then used in forecasts of
future travel demand and to shape the development of the long‐term Transport Vision.
The JTS includes the M4 Junction 18a and link to the A4174 Ring Road, plus an extension of the ‘smart’
motorway management scheme. It also proposes a package of highway and public transport schemes in
the Yate to Bristol corridor, with a MetroBus extension to Yate, Park and Rides, a new link road to Yate
and strategic cycle links.
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The JTS outlines the priorities on the Yate and east Fringe to Bristol corridor are to:


Improve connectivity to towns in South Gloucestershire



Improve connectivity and travel choices in the east Fringe and east Bristol



Improve regional connectivity to London, Thames Valley, South Wales and the Midlands

Section 7.2.3 justifies inclusion of the scheme within the JTS, and states that:
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“There is severe congestion on the north side of Bristol, which impacts on the strategic road network
(M32, M4 and M5). This impacts on resilience: small incidents have major impacts on the whole network
due to multiple conflicting movements at critical points in the network. The construction of a new M4
Junction 18A and a new link to the A4174 Ring Road will provide additional capacity and significantly
improve routings for traffic movements in the north‐east part of the Bristol urban area.
Improved road connectivity will unlock growth potential at the Emersons Green Enterprise Area. The
scheme will significantly improve the choice of routes around the east side of Bristol. From the west, it
will reduce traffic at M4 Junction 19, M32 Junction 1 and on the A4174 Ring Road. From the east, it will
help to reduce rat‐running of traffic through villages between Junction 18 and the East Fringe. Traffic
modelling forecasts that there will be significant reductions in traffic flows on the Ring Road between
M32 Junction 1 and Emersons Green. This will support the existing priorities on the Ring Road and give
the opportunity to reallocate further roadspace to MetroBus services, including the new Orbital services
and services from Yate.”
Further detail is provided in scheme Road 3 in Appendix A of the JTS6. The JTS is being used to update
the West of England Joint Local Transport Plan which is programmed to be subject to public consultation
in 2018.

6 https://www.jointplanningwofe.org.uk/gf2.ti/‐/757442/31727269.1/PDF/‐/JTS_Final_Report__Appendix_A.pdf
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3.2 Relevant strategies
In August 2016, the DfT wrote to the SGC with a formal grant offer for a ‘study into linking the M4 with
the Avon Ring Road (A4174) with a new junction 18a….’. Subsequently, SGC, in partnership with
Highways England, is undertaking a feasibility study into the need for and options for a M4 Link between
the M4 (J18a) and the A4174 Ring Road.
The M4 J18 Link study is sponsored by the DfT and has been commissioned by SGC, in partnership with
Highways England.
This section sets out the strategic business aims and objectives of SGC, the WoE LEP, the DfT and
Highways England and how implementation of M4 J18a and a link to the A4174 will help to deliver them.

3.2.1

DfT

An aim of the DfT is to work with its agencies and partners to support the transport network that helps
the UK’s businesses and gets people and goods travelling around the country. The DfT are responsible
for planning and investing in transport infrastructure to keep England on the move. Relevant to this
strategic study, the DfT are responsible for:
Providing policy, guidance, and funding to English local authorities to help them run and maintain
their road networks, improve passenger and freight travel and develop new major transport
schemes



Investing in, maintaining and operating around 4,300 miles of the motorway and trunk road network
in England through Highways England



Maintaining high standards of safety and security in transport

ra
ft



M4 J18a and the link to the A4174 would represent a new major transport scheme. It would provide
additional capacity and improve the operation of the strategic road network, improve resilience of the
network and maintain high standards of road safety.
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The DfT’s Single Departmental Plan objectives for 2015 to 2020 are:


Boosting economic growth and opportunity



Building a One Nation Britain



Improving journeys



Safe, secure and sustainable transport

The DfT Single Departmental Plan recognises that transport is at the heart of the economy and better
transport provides opportunity and increases productivity. Improved connectivity can reduce business
costs, increase product choices, increase labour markets and support economic growth.
M4 J18a and the link to the A4174 would support the delivery of these DfT objectives. The Emersons
Green Enterprise Area provides a focus for high tech companies engaged in research and development
and advanced manufacturing, including Bristol and Bath Science Park.
The scheme will improve journeys by increasing journey time reliability, which is crucial for employers
and employees.

3.2.2

Highways England

Highways England is the government company charged with operating, maintaining and improving
England’s motorways and major A roads. Highways England is committed to improving the network and
is responsible for implementing the long‐term SRN improvements programme set out in the National
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Infrastructure Plan 2014 and the Road Investment Strategy (RIS) 1. Highways England has both a
Strategic Business Plan and Delivery Plan for the 2015 to 2020 period.
The Strategic Business Plan for Highways England (2015 to 2020) sets out their plans for delivering a
modern network. It recognises that the network is struggling to cope in the face of increasing traffic and
that delays to journeys constrain business growth.
Additional capacity and better connections will be provided by implementing a number of measures,
including: “developing a national spine of Smart Motorways and adding new capacity at key points on
the network.”. Ref ‐ Page 4 of the Strategic Business Plan Overview).
Two of the key outcomes of the Business Plan are stated as being:



“Supporting Economic Growth through a modernised and reliable network that reduces delay,
creates jobs and helps business compete and opens up new areas for development.
More Free Flowing Network where routine delays are more infrequent, and where journeys are safer
and more reliable.”

A new motorway junction and link to the A4174 would support economic growth at Emersons Green
Enterprise Area, which includes the Bristol and Bath Science Park. The area provides a focus for science
and technology based companies engaged in research and development and advanced manufacturing.
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Due to the recent growth in the North Fringe area, frequent delays are currently experienced on the
adjacent network, including the M4, M5, M32 and A4174 ring road. The scheme would provide
additional capacity in the area, and would be delivered in conjunction with several other JTS schemes
such as strategic cycle routes and MetroBus.
The Highways England Delivery Plan covers the period 2015 to 2020 and builds on the Strategic Business
Plan discussed previously and provides detail on how the company intends to deliver strategic
outcomes, measure success, identify goals and plan for the future.
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The Delivery Plan recognises the importance of supporting economic growth through the creation of a
more free‐flowing, integrated and accessible network. Investment in a new motorway junction in the
study area would help to deliver Highways England’s strategic outcomes by reducing delay and queuing
and improving access to the North Fringe area, which includes the Emersons Green Enterprise Area.

3.2.3

South Gloucestershire Council

The current Council Plan for South Gloucestershire covers the period 2016 to 2020. Their vision is
outlined as: “achieving the best for our residents and their communities, ensuring South Gloucestershire
will always be ‘a great place to live and work.”
Aims outlined within the Council Plan include:


To have well designed, sustainable development which meets housing and economic needs,
promotes health and which integrates with and benefits existing communities



To have a resilient transport and public infrastructure that meets community needs, promotes
active travel and makes it easier for people and businesses to get around and communicate



To enhance and develop the area as a centre of excellence for high tech industries and sustain a
diverse, competitive business sector which enables small and medium enterprises to thrive

Key measures for success within the Council Plan include the actual measure of congestion, mode share
for travel to work, employment rate, business rate income in South Gloucestershire and CO2 emissions
in South Gloucestershire.
M4 J18a and Link to the A4174 would increase transport resilience in the North Fringe area and make it
easier for employers and employees to get around. The provision of additional infrastructure would
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support high tech industry in the North Fringe area, which is an area already experiencing significant
growth.

3.2.4

West of England LEP

Strategic objectives of the WoE LEP, outlined within the Strategic Economic Plan (SEP), include creating
the right conditions for business to thrive and creating places where people want to live and work,
through delivery of essential infrastructure, including transport to unlock suitable locations for economic
growth.
The SEP states that: “central to delivering our economic strategy is the successful delivery of our
Enterprise Zone and Enterprise Areas... They provide a major role in creating the right conditions for
business to thrive.” M4 J18a would support Emersons Green Enterprise Area, which could deliver 4,000
to 7,000 new jobs in the next ten years.

3.3 As‐is position
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Traffic modelling undertaken as part of this SOBC, and the WoE JTS indicate that there is severe
congestion in the north of Bristol, which impacts on the West of England’s local and strategic road
network. The Core Strategy for South Gloucestershire states that since 1991, traffic on the roads of
South Gloucestershire has increased by 30% (compared to the national average of 21%), but within the
North Fringe of Bristol, traffic has increased by 50%.
Other current transport‐related problems in the area include:


Safety issues



Poor transport network resilience



Poor air quality in areas of Bristol and Bath



Lack of real alternatives to the car for some residents and businesses in the West of England

History and issues with existing arrangements
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3.3.1

There are several problems and constraints relating to scheme development, which are summarised in
Figure 3‐1. below. More information is presented in the Phase 1 report (CH2M, March 2017).

Figure 3‐1: Problems and constraints
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The primary highway corridors into and across Bristol are congested and continued traffic growth
threatens the future economic prosperity of the sub‐region.
The West of England’s current share of national economic growth, known as Gross Value Added (GVA) is
the highest of any core city region at 3.1%. The overall vision is to build on this economic growth
through a range of interventions, including improving access to major employment sites for the skilled
workforce. The sub‐region is also set for further population growth, which is expected to exceed 1.1
million by 2026. Planning for this growth means the sub‐region needs to make sure its transport
infrastructure is not only fit‐for‐purpose, but can respond to increasing demand and, therefore,
maximise potential for continued economic growth.
There is a public recognition of the need for intervention from elected representatives and a diverse
range of stakeholders, including major employers and the wider business community, through to
community groups and local interest groups and campaigns.
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Figure 3‐2 presents the expected congestion levels in 2036 (without the scheme). This data has been
extracted from the GBATS traffic model. The size of highlighted junctions and links indicate near or
overcapacity junctions and the quantity of traffic affected.

Figure 3‐2: Impact of congestion in and around the study area 2036

Collision data for key corridors in the study area is presented in Figure 3‐3
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Figure 3‐3: Collisions in and around the study (2011 to 2015)

The network demonstrates low resilience and collisions or works can cause severe congestion in a wide
area.

3.4 Business need and service gaps
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Traffic modelling for the JTS indicates that congestion on the A4174 and M32/M4 will continue to
increase, with delays on the routes discussed in the previous section predicted to double by 2036.
Analysis of the model routing is suggesting the delays are causing some traffic to avoid the A4174 Ring
Road and re‐route onto less suitable alternative roads, with greater than 100% increases on Filton Road,
Cleeve Road and Bromley Heath Road, as traffic avoids the A4174 Hambrook junction in particular. This
will have an adverse impact on the environment and road safety, as congestion on the main roads
pushes traffic onto unsuitable local highways.
Across the wider network, performance is forecast to deteriorate, with an overall increase of 15% in
traffic demand in both peak periods leading to delay increasing by 31% in the AM and 40% in the PM.
Increased demand will also in turn increase journey time variability.
The Transport Vision within the WoE JTS consists of a package of complementary schemes that will
expand travel choices and improve the performance of the transport network. The Transport Vision has
been developed to address current and future transport challenges towards the mid‐2030s.
A number of future transport concepts were identified at an early stage in the process as potential
options for meeting the transport goals and objectives. They were identified during the Issues and
Options stage to help stimulate debate during the consultation.
The WoE JTS proposals in the north‐east area (Yate to Bristol) include a package of measures, of which
the M4 J18a scheme is one part. The proposals in this area are shown in Figure 3‐4 and in addition to
M4 J18a, include a new mass transit corridor, between the east Fringe and Bristol city centre and a new
Park and Ride site on the M32.
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Figure 3‐4: JTS proposals for north east Area

Appendix A of the WoE JTS gives further details of scheme assessments. In relation to M4 J18a, four
options were considered:
M4 Junction 18A to Ring Road (western location for J18A, north of Lyde Green development area)



M4 Junction 18A to Ring Road (central location for J18A, NE of Lyde Green, near Westerleigh Rail
Head)



M4 Junction 18A to Ring Road (eastern location for J18A, to the north of Pucklechurch)



A4174 junction improvement package
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The three locations considered in the Option Assessment Report (see Appendix C) and an A4174
junction improvement package was also considered. The A4174 junction improvement package was
discounted because, while junction improvements are required, it would not facilitate the rerouting
required to alleviate M32 J1 and M4 J19.

3.4.1

Key Drivers for Change

3.4.1.1

Internal

Policy documents prepared in the region which outline the internal drivers for change include:


West of England LEP Strategic Economic Plan



South Gloucestershire Core Strategy



Joint Local Transport Plan 3



Joint Spatial Plan



Joint Transport Study

The Joint Transport Study has established the need for the scheme, stating: “there is severe congestion
on the north side of Bristol, which impacts on the strategic road network (M32, M4 and M5). This
25

impacts on resilience: small incidents have major impacts on the whole network due to multiple
conflicting movements at critical points in the network.”
The strategic priorities of the West of England LEP include creating the right environment for businesses
to thrive, ensuring a resilient economy and creating places where people want to live and work, all of
which align with the objectives of this scheme.
The South Gloucestershire Core Strategy includes major housing and employment growth at Emersons
Green. Growth outlined within the Joint Spatial Plan includes the indicative provision of another 1,300
dwellings in the North and east Fringe of Bristol. Improved transport Infrastructure is needed to cater
for this growth.

3.4.1.2

External

The underlying case for the scheme is the lack of transport network capacity, which will become more
pronounced over future years (without intervention). The highway network is already congested in key
areas, including the M4, M32 and A4174. The overall impact of doing nothing would result in constraints
to accessing employment opportunities and new sites for housing development which would restrict
growth.
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Road safety is also a key concern in the area, with congestion related collisions occurring on the M4,
M32, A4174 and surrounding network.
The need for the scheme is outlined within the JTS as explained in section 3.1.1.

The River Severn Crossings are now owned by the Government (from January 8th 2018). The
Government is proposing to abolish the tolls by the end of 2018. Highways England have commissioned
work to understand this impact on the SRN.
Macro‐economic factors influence the demand for travel; throughout the development of business
cases for the scheme, the Government’s forecasts (of traffic growth) will be used.

Impact of not changing/doing nothing
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3.4.2

A number of transport schemes are included within the JTS, for example MetroBus, however these will
not alleviate delays and congestion in the North Fringe in isolation. Without the M4 J18a scheme, future
traffic growth will result in substantial increases in journey times, delay, congestion and capacity issues
across the network, in particular the M4, M5, M32 and A4174. For example, traffic modelling indicates
that at M4 J19 in the AM Peak there are delays of 31 seconds at the southbound offslip and 281 seconds
at the northbound offslip in 2013 (model base year). By 2036, without the scheme, delay increases to
453 and 403 seconds respectively.
Table 3‐1 shows traffic changes on key links between 2013 and 2026 for the AM and PM peak hours
without the scheme. Traffic modelling has been undertaken in the DfT approved GBATS model. Further
information on the approach to traffic modelling and results are available in Section 4.
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Link

AM Change

PM Change

M4 J19 to J20

+26%

+22%

M4 J20 to J19

+16%

+16%

M4 J19 to J18

+19%

+29%

M4 J19 to J18

+17%

+20%

M32 J1 to M4 J19

+18%

+23%

M4 J19 to M32 J1

+5%

+5%

Wick Wick to Bromley Heath

+1%

+27%

Bromley Heath to Wick Wick

+28%

+8%

Rosary to Lyde Green

+10%

+18%

Lyde Green to Rosary

+22%

+13%

Table 3‐1: Increases in demand on key motorway and ring road links, 2013 and 2036 (Source: GBATS)

Route
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Without the scheme, the 2036 reference case modelling also indicates several junctions on the A4174
will be over capacity, including Bromley Heath, Wick, Lyde Green and Deanery Road. Blocking‐back from
the M32 onto the M4 will increase in severity during both peak periods.

AM

2013
(Base)

06:25

07:54

D

Bond Street to M32/M4 jct ‐ NB

2036 (Do
Minimum)

PM

% Difference

2013 (Base)

2036 (Do
Minimum)

% Difference

23%

05:19

06:55

30%

07:49

09:06

16%

15:28

16:56

9%

17:04

19:49

16%

M32/M4 jct to Bond Street ‐ SB

13:11

14:28

10%

Ring Road NB ‐ Keynsham Bypass to
Filton Road/Coldharbour Lane

18:58

23:44

25%

Ring Road SB ‐ Filton Road/Coldharbour
Lane to Keynsham Bypass

15:43

17:08

9%

M4 ‐ West of M4/M5 to Bath ‐ EB

11:09

11:27

3%

11:10

11:45

5%

M4 ‐ Bath to Severn Bridge ‐ WB

11:22

12:04

6%

11:17

11:59

6%

Table 3‐2: Increase in delay on key routes, 2013 and 2036 (Source: GBATS)
In summary, modelling results indicate that in 2036, without the scheme in place, there is a significant
increase in queues and delays across the network. The total delay experienced by vehicles increases by
up to 30% during peak hours.
The University of Bath report ‘Gateway 2 Growth’ (2015)7 outlines concerns from businesses that
increasing congestion and delays are becoming a constraint upon business and economic development

7 http://gateway2growth.co.uk/
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in the North Fringe. The document includes concerns that firms will relocate if they struggle to recruit
their required labour.
The WoE LEP SEP outlines that the Emersons Green Enterprise Area could provide 4,000 to 7,000 new
jobs. However, increasing congestion and delays in the area may result in the Enterprise Area not
realising its full potential for high tech job creation.

3.5 The project
The JTS has identified a need for a new junction between M4 Junction 18 and Junction 19, and an
associated link road to the A4174, north Bristol. The document states that the scheme will help address
problems at Junction 19 and unlock economic growth in the east Fringe and Yate.
The JTS proposes a package of highway and public transport schemes, including a highway and cycle link
to a new junction on the M4 from the A4174 Ring Road, along with an extension of the ‘smart’
motorway management scheme on the M4. The M4 Link is referenced in the South Gloucestershire Core
Strategy (adopted 2013) as follows:
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“The Council is committed to the long‐term realisation (beyond 2027) of a new link road from the A4174
Ring Road to the M4 (between Junction 18 and 19) to relieve congestion to the M4 Junction 19, M32
Junction 1, the A4174 eastbound and within the communities of the north‐east Bristol fringe area. The
Council will continue to make the case to the Highways Agency (now Highway England) and central
government during the plan period.”
Local MPs met with Transport Secretary, Patrick McLoughlin, in January 2016 to present the case for
building Junction 18a at Emersons Green8. The group Gateway2Growth, believe the scheme could open
up new jobs at the Emersons Green Enterprise Area, as well as taking the pressure off the M4, M32 and
other major roads around north and east Bristol, particularly the A4174.

3.5.1

Scope

D

The scope of this study involves the assessment of options for a new motorway junction between the
M4 Junction 19 and M4 Junction 18, and provision of a Link to the A4174, north Bristol. New junctions
within two kilometres of existing junctions are not normally permitted. This therefore limited the study
area from the outset of the project.
The JTS includes proposals for a new link from M4 Junction 18a to Yate and new and improved links
from the A4174 to Weston‐super‐Mare, via south Bristol and the airport. The JTS also includes other
schemes in the area such as MetroBus and strategic cycle routes into the city centre. Although outside
the scope of the scheme, sensitivity testing has been undertaken to assess the combined impact of the
J18a Link with these other proposed JTS schemes.
Public transport, walking and cycling will be considered within scheme option design. Scheme options
have been tested assuming future development patterns in accord with core strategies and the Joint
Spatial Plan (JSP).
The study has:


Identified the exact nature of the problems and the need for an intervention using existing and
emerging information

8 http://gateway2growth.co.uk/mps‐meet‐with‐transport‐secretary‐to‐discuss‐gateway2growth‐campaign/
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Identified options for increasing capacity and resilience on this part of the transport network across
all surface transport modes



Examined the technical feasibility of any new transport improvements to establish in principle
where solutions are possible and whether there are significant environmental or other constraints
that would make solutions impractical



Used DfT’s Early Assessment and Sifting Tool to reduce a ‘long’ list of options to a ‘short’ list for
fuller appraisal



Produced a SOBC, which presents the five cases for each shortlisted option (the focus of this report)

Given the strategic nature of this scheme, the sphere of influence is large. To understand the key issues
at this stage of the study, three areas of interest have been identified:


Scheme area



Area of local impact



Strategic Road Network assessment area
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As shown in Figure 3‐5.

Figure 3‐5: Study area

In addition to the area of local impact, there may be some other geographical areas in which particular
environmental impacts are to be considered, these could include:


Internationally and nationally designated sites, eg The Severn Estuary Special Protection Area (SPA),
Ramsar site and Special Areas of Conservation (SAC)



Air Quality Management Areas (AQMAs), eg South Gloucestershire Councils. Kingswood to Warmley
AQMA
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3.5.2

Proposed strategic benefits and key performance indicator contributions

Current and future transport problems and the need for intervention have been used to generate
scheme specific objectives. More information is presented within the Phase 1 report (CH2M, March
2017). Table 3‐3 presents the current scheme objectives and measures for success. SMART objectives
related to details on KPIs will be developed within the next phase of work, the Outline Business Case.
Objective

What do we need to do to achieve this

How will we measure our
success

Relieve congestion to M4 J19
and M32 J1, and on the A4174
corridor



Provide a high‐quality link between the M4 and
A4174 Avon Ring Road
Make improvements to the M4 in the vicinity,
including extending the managed motorway
Make improvements to the A4174 between
M32 and A4 Hicks Gate Roundabout
Reduce queuing traffic on the M4
Reduce traffic queuing on the A4174
Improve coordination of traffic movements

Traffic volume and speed data

Provide better transport connections
Provide reliable connections to the M4 from
north east fringe
Make travel to and from north east fringe more
attractive
Protect multi modal options
Improve the accessibility of key employment
areas within the north‐east Bristol fringe area
to enable employees to more easily access jobs
Provide suitable capacity junctions
Provide a convenient M4 connection as an
alternative to the M32
Provide a choice of routes, thus disbursing
congestion effects
Minimise the impact of the scheme and
construction on the natural environment and
heritage
Ensure that design considers environment from
an early stage and mitigation is built into the
overall design
Reduce volumes of slow moving traffic
Reduce rat‐running traffic on minor roads
Reduce ‘shock wave’ stop/start effects on the
M32 and A4174
Protect MetroBus routes and reduce
congestion
Provide improved quality cycle routes and
connections
Provide improved pedestrian opportunities

Quantification of the number of
jobs connected to the
intervention









Collision data
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Improve safety by reducing
congestion related collisions on
M4 J19 and M32 J1, and on the
A4174 corridor
Unlock the economic potential
in the north‐east Bristol Fringe,
particularly within Science,
Technology and Innovation
sectors





Improve network resilience and 
journey time reliability
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Minimise the impact of
traffic/infrastructure to the
natural environment and,
where possible, deliver
opportunities for
environmental enhancement







Protect and enhance access for
non‐car modes





Traffic volume and speed data

Traffic volume and speed data
Environmental indicators in line
with impacts/mitigation

Details of changes to the built
environment

Table 3‐3: Scheme Objectives
During the public consultation and stakeholder engagement process, some comments on scheme
objectives were raised. The objectives were not revisited at this stage of the scheme development,
instead it is recommended that the objectives are revisited at the start of the OBC stage to further
consider these issues. Further details are given in the Consultation Report (see Appendix D).
The fit with wider transport and Government objectives is summarised within the Option Assessment
Report (see Appendix C), alongside a justification. The Western Option had a ‘good fit’ against all SEP
and most JTS objectives (a ‘low fit’ against the low carbon objective), but the Eastern Option also had a
‘low fit’ against minimising the impact against the rural environment.
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3.5.2.1

Health and safety

The Highways England Health and Safety Five Year Plan, which runs from April 2015 to March 2021,
reaffirms their aims and objectives for the future. One of their aims for the future is that “No one should
be harmed when travelling or working on the Strategic Road Network.” The Strategic Road Network
(SRN) is made up of motorways and trunk roads that Highways England have responsibility for.
The scheme proposed will be designed and implemented with health and safety at the forefront and will
consider the impacts to:


Communities affected by the scheme



Local and strategic road users



On‐road services (traffic officers and asset delivery)



Highways England employees and supply chain employees (designers, contractors, maintainers)

The scheme will reduce congestion in the M4 J19/M32 J1 area, thus reducing the current unacceptable
level of queuing on the M4 mainline in the proximity of Junction 19 where queues regularly extend for a
kilometre beyond the extent of the current slip roads.

3.5.2.2
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However, the scheme also creates a new junction with the potential for this to be an additional ’conflict
point’ on the SRN at the junction with the M4. The impact of the scheme on safety need to be
considered as the scheme develops. As such area directly impacted by the online queuing expected to
see a significant improvement to safety.

Equality Impact Assessment

South Gloucestershire Council have undertaken an Equality Impact Assessment of the scheme which is
available at:
https://consultations.southglos.gov.uk/consult.ti/M4J18a/consultationHome

Preliminary Environmental Risk Assessment
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3.5.2.3

In addition to the Environmental Baseline Report, which is appended to the Option Assessment Report,
(see Appendix C of this SOBC) a Preliminary Environmental Risk Assessment is shown in Appendix G.

3.5.3

Options

The final JTS has established the need for intervention. A WebTAG compliant staged approach to the
development and assessment of options for M4 J18a and link to the A4174 has been followed. The
approach is outlined in further detail in the OAR (CH2M, December 2017) presented in Appendix C.
The main stages of option assessment are shown in Table 3.4.
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Deliverable

WebTAG Stage(s)

Details

Phase 1 Report

Stage 1 (Step 4)

Identifying scheme objectives and defining geographic area for
intervention.
Included an Economic Baseline Report.

Option Assessment
Report

Stage 1 (Steps 5 to 6)

Generate options and undertake initial sift. Discounted options which
were outside scope of the study or would clearly fail to meet the
objectives identified for the study. Options were considered based on
evidence and the Early Assessment and Sifting Tool (DfT).
Included a Traffic Modelling Report.

SOBC

Stage 1 (Step 7)

Develop a SOBC for short listed options including an assessment of the
wider economic costs and benefits.

Table 3‐4: Option Assessment Framework
Three broad geographical locations for consideration emerged during the first phase of the project
(Western Area (Lyde Green), Central Area and Eastern Area (Pucklechurch)).
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The design process is iterative, with the lowest cost/impact option which could accommodate traffic
flows being designed initially, with further designs then being drawn up if the initial scheme does not
have adequate capacity or address safety issues. In order to do this, Highways England standards set out
in the Design Manual for Roads and Bridges (DMRB) are adhered to. Further information on the process
is outlined in the OAR (Appendix C).
All options identified in the option generation stages were considered in terms of meeting the key
objectives identified for intervention; fit with existing local, regional and national programmes and
strategies; and key viability and acceptability criteria to establish the appropriateness of each option for
full appraisal. Options that would fail to address objectives or are unlikely to pass key viability and
acceptability criteria were discarded.
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Options were then assessed against the scope and the agreed objectives for the study. If an option does
not meet the scope of the study, it cannot be progressed. Equally, if an option does not accommodate
forecast traffic flows, or has safety implications, it cannot be progressed.
The short list of options taken forward to the Early Assessment and Sifting Tool appraisal are outlined in
Table 3‐5 below.
Option

M4 Junction

Western Option New M4 grade separated all‐movement
(Option 1)
junction. To be constructed offline.

Central Option
(Option 2)

Link

A4174 Ring Road improvements

Upgrade of existing Folly Brook Road and
BBSP junction to a signalised crossroads. Lyde
Green roundabout would be converted to a
throughabout roundabout and Rosary and
Dramway roundabouts would be converted
Dual
carriageway to signalised junctions.
Upgrades also required on Siston Hill
roundabout, Deanery Road roundabout,
Woodstock roundabout, Kingsfield
roundabout and Hicks Gate roundabout.
Join the existing A4174 Ring Road at
Dramway Roundabout, which would be
changed to a signalised junction.

New Trumpet interchange, with a bridge Dual
structure provided over the existing M4. carriageway All roundabouts between Dramway and Hicks
Gate roundabout require upgrading as part
of this scheme.
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Option

M4 Junction

Link

A4174 Ring Road improvements

Eastern Option
a (Option 3a)

Upgrade of eight roundabouts on the A4174
New all‐movement M4 grade separated Dual
is required to accommodate additional traffic
junction, near Westerleigh Road (B4465). carriageway
volumes.

Eastern Option
b (Option 3b)

Upgrade of eight roundabouts on the A4174
New all‐movement M4 grade separated Dual
is required to accommodate additional traffic
junction, near Westerleigh Road (B4465). carriageway
volumes.

Upgrade of eight roundabouts on the A4174
Eastern Option c New all‐movement M4 grade separated Dual
is required to accommodate additional traffic
(Option 3c)
junction, near Westerleigh Road (B4465). carriageway
volumes.
Two new grade separated junctions
provided with no slip roads, provided
east at the junction in the Lyde Green
area and no slip roads west at the
junction in the Pucklechurch area.

Combined
Option b
(Option 4b)

Two new grade separated junctions
provided with no slip roads, provided
east at the junction in the Lyde Green
area and no slip roads west at the
junction in the Pucklechurch area.

Combined
Option c
(Option 4c)

Two new grade separated junctions
provided with no slip roads, provided
east at the junction in the Lyde Green
area and no slip roads west at the
junction in the Pucklechurch area.

Dual
carriageway

Dual
carriageway

In line with Options 1 and 3a, upgrades
would be required to junctions on the A4174
Ring Road.

In line with Options 1 and 3b, upgrades
would be required to junctions on the A4174
Ring Road.
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Combined
Option a
(Option 4a)

Dual
carriageway

In line with Options 1 and 3c, upgrades would
be required to junctions on the A4174 Ring
Road.

Table 3‐5: Short list of options for Early Assessment and Sifting Tool appraisal
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Within the consultation feedback some people suggest alternative options/routes that they feel should
be considered. More detail on these is included within the M4 J18a Consultation Report (CH2M, 2018).
These include:
An option east of Pucklechurch;
An eastern route that joins the A4174 at the Dramway;
Linking to the A4174 at Wick Wick (also referenced as Willy Wicket) roundabout;
A junction located at the crossing of the M4 and the A432 Badminton Road; and
An option from Lyde Green roundabout through Westerleigh behind the crematorium avoiding
Mangotsfield.

These options were not deemed feasible to progress. Options proposed further to the east of
Pucklechurch are outside of the scope of the scheme as the benefits of the link road would not be
achieved. Options proposed further west of Westerleigh Road were previously discounted due to their
proximity to M4 Junction 19.
Any variations of Eastern and Western options could be picked up in value engineering if the scheme
options progress.
In addition, suggestions were made for alternative investment strategies, including:





Alternatives to a junction were preferred by some, e.g. improve current infrastructure and public
transport;
Road maintenance, shifting freight onto rail;
Removing traffic lights, tolls, metrobus, trams, rail stations, school travel measures, park and ride,
an underground system, extending bus lanes, a Pucklechurch one‐way system.;
Further widening of A4174 ring road;
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Dualing the A46 and the A420;
Direct links between Hambrook and Filton; and
Provision of a direct M4/M5 link.

As outlined in Section 5, current policy has established the need for a highway link and the scope of the
study therefore did not include consideration of alternative investment strategies. Complementary
public transport, cycling and walking schemes are being provided through LTP3 and will continue to be
provided through the JTS.

3.5.3.1

Early Assessment and Sifting Tool

D
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The eight options that have been assessed further using the DfT Early Assessment and Sifting Tool are
presented below in Figure 3‐6.

Figure 3‐6: Summary of options considered using the Environmental Early Appraisal and Sifting Tool

The Early Assessment and Sifting Tool appraisal:






Western Option (Option 1)
 Substantial reduction in delay through M4 J19, M32 J1 and A4174 corridor
 Negative impacts to natural environment, community
Central Option (Option 2)
 Substantial reduction in delay through M4 J19 and A4174 corridor, significant reduction in delay
through M32 J1
 Significant negative impacts to natural environment and community
Eastern Option a (Option 3a)
 Significant reduction in delay through M4 J19, M32 J1 and A4174 corridor
34
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Significant negative impacts to natural environment, heritage and community
Strong opposition from local communities. Over half of public consultation respondents
reported a preference for Western option
Eastern Option b (Option 3b)
 Significant reduction in delay through M4 J19, M32 J1 and A4174 corridor
 Significant negative impacts to natural environment, heritage and community
 Strong opposition from local communities. Over half of public consultation respondents
reported a preference for Western option
Eastern Option c (Option 3c)
 Significant reduction in delay through M4 J19, M32 J1 and A4174 corridor
 Significant negative impacts to natural environment, heritage and community
 Strong opposition from local communities. Over half of public consultation respondents
reported a preference for Western option
Combined Option a (Option 4a)
 Substantial reduction in delay through M4 J19 and A4174 corridor, significant reduction in delay
through M32 J1
 Significant negative impacts to natural environment, heritage, community. High cost, compared
with Western, Central and Eastern Options
 High cost, compared with Western, Central and Eastern Options
Combined Option b (Option 4b)
 Substantial reduction in delay through M4 J19 and A4174 corridor, significant reduction in delay
through M32 J1
 Significant negative impacts to natural environment, heritage and community
 High cost, compared with Western, Central and Eastern Options
Combined Option c (Option 4c)
 Substantial reduction in delay through M4 J19 and A4174 corridor, significant reduction in delay
through M32 J1
 Significant negative impacts to natural environment, heritage and community
 High cost, compared with Western, Central and Eastern Options

The assessment of the options showed that other than cost, the key differences between the options
were mainly related to the impact to the natural and historic environment. When considering these it is
important to remember that these consist of, and have to be assessed for, both obvious visible impacts
and hidden impacts such as noise, air quality and risks of flooding. These impacts varied between the
Western and Eastern Options as does the nature of the landscape that they travel through. In summary
the main environmental risks relate to the following9:




In relation to environmental impacts of the options, the Western Option (Option 1) scored ‘Very
High’ for flooding, due to the location of the proposed new off‐line motorway junction and other
works being located within defined flood zones 2 and 3. All other options scored ‘high’ for flooding,
due to the risk at southern extents of the scheme near Hicks Gate and the risk of other fluvial
flooding along the routes.
The Eastern Options (Options 3a, b and c) scored ‘Medium’ for potential landscape impacts. This
score was in part due to the potential impact on views to and from the nearby Cotswold Ridge Area
of Outstanding Natural Beauty (AONB). These options also have a high level of impact on the

9 ‘scores’ referenced relate to the Early Appraisal and Sifting Tool environment ‘score’
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existing landscape character as the options create new highways within an area that is currently a
natural rural landscape that cannot easily accommodate the proposed changes.
Eastern Option 3a additionally scored a ‘Very High’ Visual impact due to the number and proximity
of receptors such as residential properties, schools and their outdoor areas and Public Rights of Way
and a lack of realistic mitigation of the impacts of the scheme due to the scheme orientation and
increased elevation as it crosses the land form of a secondary local ridgeline to the west of
Pucklechurch.
Eastern Option 3b scored ‘Very High’ for potential cultural heritage impacts, as the option passes
through the Pucklechurch conservation area; and is potentially routed through or immediately
adjacent to the curtilage of the grounds of two Grade II* listed properties.
Combined Options 4a‐4c are composite of Western Option 1 and Eastern Options 3a‐3b relatively,
and thus have combined environmental impacts of the options discussed above.

The following issues were also highlighted:





Option 2 is not considered to be practical or affordable due to the need to acquire land that has
had recent planning consent for housing and in some cases houses that have been constructed
in the past 2 years as a part of the Lyde Green development. There would also be a significant
cost implication for acquiring this land, especially given the need to identify other suitable land
as compensation for housing to maintain the housing supply provision.
Option 3c was discounted as it has a high impact on the environment and it crosses the
Pucklechurch Ridge in an area where there are areas of large gradient change. If, at a later
stage, the Eastern Option were to be re‐examined by Highways England, Option 3c may need to
be explored in more detail.
Options 4a‐4c were discounted for further assessment as they carry many of the same risks and
impacts of the single options, in addition they would be significantly more expensive than the
other options
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Table 3‐6 provides a summary of the business case for each option assessed. All options have a high BCR,
but most options were found to be unacceptable to the public.

36

Option

Strategic case

Economic
case

Financial
case10

Commercial case –
method of
procurement

Management
case – Method
of delivery

1 – Western Option

Good fit

£446 million

2 – Central Option

Good fit

3a – Eastern Option

Good fit

3b – Eastern Option

Good fit

3c – Eastern Option

Good fit

4a – Combined Option

Good fit

4b ‐ Combined Option

Good fit

4c ‐ Combined Option

Good fit

High Value for
Money
High Value for
Money
High Value for
Money
High Value for
Money
High Value for
Money
High Value for
Money
High Value for
Money
High Value for
Money

The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE
The scheme would
be procured by HE

Development
Consent Order
Development
Consent Order
Development
Consent Order
Development
Consent Order
Development
Consent Order
Development
Consent Order
Development
Consent Order
Development
Consent Order

£521 million
£348 million
£328 million
£323 million
£659 million
£642 million
£621 million

Table 3‐6: Summary of how the scheme options meet the five cases
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Note: DfT define value for money as follows:

The initial assessment was used to inform which options should be taken forward for consultation.
Public consultation was therefore undertaken on Options 1, 3a and 3b (shown in Figure 3‐7) from
August to October 2017.

10 Costs include P80 risk estimates and are at a 2017 cost base. These cost estimates were developed by CH2M prior to the

consultation.
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Figure 3‐7: Options that were consulted on
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The results of the consultation then fed back into further Option Assessment which concluded that
Option 1 (Western Option) and Option 3a (Eastern Option) should be taken forward for further detailed
consideration in the Strategic Outline Business Case.
Eastern option ‘3b’ would not be able to be delivered to meet the future traffic need as it would only
have been built as a single carriageway. Its significant adverse impact on heritage and the surrounding
population and feedback received to the public consultation were reasons why it was not taken to the
SOBC final assessment.
Following public consultation, Highways England have reviewed the costs for Options 1 and 3a, as these
were the options taken forward for full assessment in the SOBC. The revised figures for these two
options are:



Western– Outturn cost mid range cost estimate £428 million
Eastern Option A – Outturn mid range cost estimate £378 million

These cost estimates have been developed using a high level model. All potential Highways England
schemes are costed in this way to allow a fair comparison of their schemes.
More information is available in the Options Assessment Report (Appendix C).

3.5.4

Key stakeholder and customer requirements

Consultation forms an integral part of the study and has contributed to the identification of constraints,
opportunities and options.
Consultation to date has comprised of:
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Phase 1 – Development of objectives
 Technical stakeholders workshop (phase 1), 26th January 2017
 South Gloucestershire Councillors, 30th January 2017
 Local Town and Parish Councils workshop, 2nd February 2017



Phase 2 – Option development
 South Gloucestershire Councillors, 13th June 2017
 Local Town and Parish Councils workshop, 14th June 2017
 Technical stakeholders workshop (phase 2), 15th June 2017
 Business representatives workshop (held at BBSP), 20th June 2017

In addition, a period of public consultation was open from 21st August 2017 to 16th October 2017, with
local exhibitions held in September 2017.

3.5.4.1

Technical Stakeholder Workshops

Two well attended workshops have been held with technical stakeholders (including representatives
from Highways England, West of England authorities, West of England LEP, Business West, Suscom).

ra
ft

The Phase 1 workshop introduced the project and ensured shared understanding of the scope, process
and likely outcomes. The workshop provided an opportunity to jointly agree the project objectives.
The Phase 2 workshop presented emerging scheme concepts and discussed the potential high‐level
impacts. Attendees were invited to present their views on initial options and next steps of the work
were explained.

3.5.4.2

Public Consultation

Public consultation on scheme options was undertaken between 21st August 2017 and 16th October
2017.
Public consultation events were undertaken in the following locations:
Pucklechurch – 5th September 2017



Syston – 6th September 2017



Westerleigh – 11th September 2017



Emersons Green – 14th September 2017



Yate – 19th September 2017



Bristol and Bath Science Park – 20th September 2017



Warmley – 21st September 2017
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As part of the public consultation, a consultation brochure, the Phase 1 Report, Frequently Asked
Questions document and questionnaire were provided11.
Over 800 people attended the seven public exhibitions, 1,275 questionnaire responses and over 300
letters were received. Many of the letters received were very detailed and expressed very strong
feelings. In addition, a list of over 2,000 names was submitted by MPs, calling for the route through
Pucklechurch to be dropped and for the Western option to be pursued.

11 https://consultations.southglos.gov.uk/consult.ti/M4J18a/consultationHome
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3.5.4.3

Responses to Questionnaire

Question 2 asked respondents to state how often they would use a new J18a and link road, depending
on whether an eastern route or a western route was taken forward. Respondents felt they would be
more likely to use the western route, for example:


30% of respondents suggested they would use the western route between 1 and 3+ days per week,
compared to 18% for the eastern route



35% of respondents felt that they would never use the eastern route, compared to 17% for the
western route

Question 3 asked: ‘What is your preferred route for the location of J18a and the link?.’ Of the 1,261
people who answered this question:
51% said ‘Western route’



17% said ‘Eastern route’



6% said ‘no preference/either’



26% said ‘neither route/none of the above’
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Figure 3‐8 shows route preference and home postcode (Bristol area respondents only).

Figure 3‐8: Route preference and home postcode ‐ detail (note that the dots represent the centre of the postcode,
rather than the exact home location of respondents)
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Comments on the Western Option included:


51% of questionnaire responses highlighted a preference for the Western route



Fewer letters and emails were received in relation to the Western Option, than the Eastern Option



In some cases, the Western option was seen as the ‘least worst’ option



Generally, the Western route was seen as being more appropriately located, better placed to serve
the main urban area and less damaging to the environment, the Green Belt and communities,
compared to the eastern route



While generally respondents tended to perceive the impacts of the Western route to be lesser than
the eastern route, there were some respondents who highlighted that the Western option would
have significant impacts for specific their property and business








Logical location close to built up area
Makes use of existing infrastructure
Consistent with previous plans
Lesser impact on Green Belt and environment
Better value for money/good long‐term solution
Greater relief to congestion on M4/M32/A4174
Better opportunity to link to Yate
Greater economic benefits/benefits to existing
employment areas
Lesser impact on environment
Lesser impact on Pucklechurch area
Better suits some journeys
Lesser impact on private land/property than Eastern
route

Against

Located within an already congested area

Too close to existing motorway junctions

Will become congested very quickly

Considered too expensive

Cost/disruption of realigning the motorway

Adverse direct impact on local business

Concern around rat running

Increased traffic/pollution impact on residential
communities at Lyde Green and Emersons Green

Would require landtake from or impact on some
private property/businesses
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Table 3‐7: Comments on Western Option

Comments on the Eastern Option included:
 17% of questionnaire responses highlighted a preference for the eastern route


The letters and emails received highlight that many respondents have very serious concerns about
the eastern routes



The eastern junction location was seen as unsustainable and not well suited to serving the main
built up area. Key concerns related to impacts on the Green Belt, the countryside, Pucklechurch, the
environment in general (with particular concerns around landscape, ecology and the historic
environment) and traffic routeing along minor roads



The consultation feedback indicates that taking forward an eastern route would generate
considerable local challenge and objection



In response to question 5: “If an eastern route were to be constructed, would you prefer eastern
alignment A or B?”:
o
o

22% said eastern alignment A
4 % said eastern alignment B
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For









Away from built up areas and further from J19/M32
Open up additional land for development
Lower cost
Avoid re‐aligning M4
Less disruptive to existing routes
Takes traffic away from already congested areas
Impacts less on Lyde Green/Emersons Green
Suits some journeys better, eg towards Bath

Against

Not considered a genuine option

Does not tackle main congestion issues

Considered an unsustainable location

Environmental impacts seen to outweigh benefits

Does not improve access to main
housing/employment areas

Impacts Green Belt and likely to encourage
development

Contrary to planning policy

Impacts productive agricultural land

Impacts local businesses

Direct impact private properties and property values

Significant environmental impacts including on
historic environment, landscape, countryside, views,
wildlife, pollution, PROW

Significant impact on communities and Pucklechurch

Concerns over impact on rural roads and rat‐running

Concerns over costs/costing approach

ra
ft

Table 3‐8: Comments on Eastern Option

The consultation feedback shows that while there is general understanding of the need for a new
junction and support for J18a in principle, some people are unsure whether a new junction is needed or
is the right solution.
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26% of questionnaire respondents preferred ‘neither route/none of the above’ – these respondents
expressed concerns about the need for/impacts of J18a or felt unable to support either the eastern
or western routes.
6% of questionnaire respondents said ‘no preference/either’ – these respondents generally saw a
need for intervention and were keen to see any solution taken forward.
In the additional letters and emails, concerns around the principle of a new junction were raised.

Comments made by organisations are included in the Consultation Report in Appendix D.
The feedback received from the public consultation highlights that many people have found the
consultation on the options emotionally distressing and that these people are keen to see decisions on
options made soon, so that their situation is clear. Further information on responses to the consultation
is included within the Consultation Report in Appendix D.

3.6 Risks and Opportunities
The key risks for the project are set out within the Options Assessment Report (Appendix C) and include:










Need to secure funding and include scheme within HE RIS 2
Feasibility of any preferred option to be confirmed in further work, including an Outline Business
Case
Land and consents to be secured
Public support required
Wider area impacts of the scheme exceed current modelled impacts and require additional
improvements
Inflated or additional scheme costs, including land purchase and utilities diversion
Lack of resources (people, material, expertise, not funding) to progress the scheme
Contaminated land identified in key parts of route
Additional environmental mitigation required following further work
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Further information on risks, risk management and the Quantified Risk Assessment is included in the
‘Programme and Project Management’ chapter (‘Risk and Issue Management’ section).
As the scheme develops, there will be opportunities to deliver more value and these will be considered.
For example, during concept design, ways in which engineering can be delivered at a lower cost will be
investigated.

3.6.1

External constraints

There are several constraints within the context of which Options have been considered. These include:







Environmental constraints:
 Air quality
 Flood risk zone
 Landscape setting
 Potential for protected/notable species
 Potential for invasive species
Land use issues:
 Committed developments
 Proposed developments
 Existing cycle paths and PROW;
 Highways boundary
 Land ownership
 Existing land uses (eg fuel transfer depot and Lyde Green)
 Listed buildings and known/unknown archaeology
Planning permission via DCO required
Scheme funding
Required improvements to the wider network

ra
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A map of local engineering constraints is included as Figure 3‐9.
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Figure 3‐9: Engineering constraints plan
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Further details on constraints, including topography, Green Belt designation and utilities are included in
the body of the Option Assessment Report. Baseline environmental constraints and designations are
included in the Environmental Baseline Report (Appendix B of the Option Assessment Report, CH2M,
2018 – (see Appendix C of this SOBC)). The Environmental Baseline Report presents sources used to
obtain information (desk based study) and assists with the early identification of any environmental
factors that may constrain route options.

3.6.2

Internal constraints

Internal constraints include the prioritisation of the scheme in the WoE and within the HE, and
associated funding within HE Road Investment Strategy 2.
The feasibility of any preferred option will need to be confirmed in further work, including an Outline
Business Case.

3.6.3

Key assumptions

DfT’s Transport Appraisal Guidance (TAG) has been followed for the economic case of the M4 Junction
18a Link options. Assumptions made are included within the Value for Money chapter, in the ‘Economic
Assessment Approach and Key Assumptions’ section.

3.6.4

Dependencies

The JTS includes a new junction between M4 junction 18 and M4 junction 19, in addition to the
following complimentary schemes:
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Complementary Highway
Schemes
•Strategic Park & Ride site near to
M4 J19 or M32 J1
•Extension of the Smart Motorway
from J19 to J18
•M4 Junction 18A Link to Yate
•Junction 21A and A38 Corridor

Complementary Bristol Wide
Schemes

Complementary Public Transport
Schemes

•Strategic cycle routes along radial
routes
•Integrated smart ticketing
•Improvements to the Greater Bristol
Bus Network
•New and enhanced Park & Ride
transport hubs
•Rail improvements including new
stations
•Callington Road Link
•Orbital highway improvements

ra
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•MetroBus to Yate and Connections to
North Fringe
•East Fringe Rapid Transit
•Orbital MetroBus
•Cribbs Patchway MetroBus Extension
•Conversion of Severn Beach Line to
light rail
•Avonmouth / Severnside Enterprise
Area MetroBusThornbury MetroBus

Figure 3‐10: Complementary JTS proposed schemes

The JTS investment package has been developed to tackle congestion, improve air quality and promote
more sustainable travel choices, and deliver housing and employment growth up to 2036. Within the
JSP, ‘Strategic development locations’ are outlined within:
North and east Fringe (S.Glos) – 1,300 dwellings
Yate strategic corridor (Yate/ Chipping Sodbury) – up to 2,600 dwellings
Coalpit Heath – up to 1,500 dwellings

D





Strategic development locations will be brought forward as allocations through the local plan process. In
addition to these allocations, the JSP states that: “some 13,500 dwellings remain to be constructed on
land allocated in the South Gloucestershire Local Plan and Core Strategy across the Bristol north and
north‐east Fringe communities over the next 10‐15 years.”
The Emersons Green Enterprise Area has the potential to provide 4,000 to 7,000 new jobs.

3.7 Recommendation
The Early Assessment and Sifting Tool assessment and review of the headings under the strategic case,
indicate that both options fit in with the wider public policy objectives of economic growth and relieving
congestion. Therefore, it was recommended that both options go forward to further investigation in the
Strategic Outline Business Case (see reporting in subsequent sections of this report).
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Value for Money (Economic Case)
4.1 Purpose
The value for money section presents the preferred options to meet the strategic business needs. It
presents and explains the approach and evidence used to assess how the proposed options provide best
public value on a national perspective. The work presented in this section forms the Economic Case for
the scheme.
This section provides information on:
Section 4.2

Option appraisal



Section 4.3

Key findings from the strategic and value for money sections



Section 4.4

Long‐list appraisal



Section 4.5

Option recommendation



Section 4.6

Critical success factors assessment



Section 4.7



Section 4.8



Section 4.9



Section 4.10



Section 4.11



Section 4.12

ra
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Qualitative and Benefits Assessment
Economic impacts

Environment impacts

Social impacts

Cost assessments

Value for Money Statement
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4.2 Options appraisal

Scheme options have been considered in line with the principles set out in WebTAG. The scheme has
been considered as a With Scheme (WS) scenario against a Without Scheme (WoS) scenario. The details
of the scheme included in the WS scenario are provided as part of the Strategic Case. The options
appraised can be delivered independently.
The options appraised in this business case are:
Western Option
In this option, Westerleigh Road from Lyde Green Roundabout is used as the link to the new junction
which is located approximately 200 m to the north of the existing motorway. This option requires the
relocation of the motorway mainline in order to fit the junction in due to development constraints south
of the existing mainline.
The Western Option consists of a standard grade‐separated signalised gyratory which connects back to
Westerleigh Road to the north. The link to the south is widened to a minimum two lane dual
carriageway with the junction with Folly Brook Road and the Science park improved to a signalised
crossroads.
In addition, Lyde Green Roundabout is converted to a throughabout, while Rosary and Dramway are
converted to signalised junctions.
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Eastern Option
In this option, the link road connects to the south of the Dramway Roundabout via south facing slip
roads. At the Option Assessment Stage of the Study this Option was known as Eastern Option 3a. A
proposed priority roundabout links to the B4465 (along which access to Emersons green would be
provided via the existing Dramway Roundabout) and Siston Lane. From this, the link road passes to the
east of Pucklechurch, where it joins the B4465 to the north of Pucklechurch via another priority based
roundabout. The link then continues north to the M4, where access is provided via a standard grade‐
separated gyratory as in the Western Option over the existing alignment of the M4. Access is also
provided to the north via Westerleigh Road.

4.3 Long‐list appraisal
The generation of options to address the issues and meet the objectives was based on the principle of
starting with an initial ’long’ list of options, which were rationalised and sorted to provide an option list
for further consideration.
The initial list of options gave regard to a number of sources:
Design Standards outlined within ‘Design Manual for Roads and Bridges’12



Policy review undertaken for Phase 1 of the study (see Appendix A)



Consideration of constraints



Stakeholder workshops



Consideration of existing schemes and proposals
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Further information is provided in the Option Assessment Report (Appendix C).
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4.4 Option recommendation

The option sifting resulted in two main scheme options scoring highest. These options are:



Option 1 – Western Option (offline junction north of M4, upgrade of Westerleigh Road to connect
with A4174)
Option 3a – Eastern Option (online grade separated junction, new dual carriageway through
countryside to join A4174 at a new junction between Dramway and Siston Hill roundabout)

Scheme plans are contained in Appendix B.

4.5 Critical success factors assessment
The scheme options are all seeking to address the same problems and meet the same objectives. Table
4‐1 summarises how the scheme options fit with the scheme objectives.

12

The Design Manual for Roads and Bridges (DMRB) is a series of 15 volumes produced by Highways
England that provide standards, advice notes and other documents relating to the design, assessment
and operation of trunk roads, including motorways in the UK. Volume 5 covers the assessment and
preparation of road schemes.
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Table 4‐1: Fit with Scheme Objectives
Relieve congestion and
associated impacts at M4
J19

Relieve congestion
and associated
impacts at M32 J1

Relieve congestion
and associated
impacts at A4174
corridor

Unlock
economic
potential

Improve network
resilience

Minimise
environmental
impact

Protect/enhance non
car mode access

1–
Western
Option

4 – Substantial reduction in
delay at J19 compared with
do minimum, though overall
traffic growth means J19
remains congested

5 Substantial
reduction in delay
through M32 J1.
Significantly more
than other options

5 – Traffic through
Hambrook section
of A4174 is free
flowing

4–
Significant
impact on
economic
growth

3.5 – Likely significant
improvement in resilience,
somewhat less than
option 3a due to
improvements
concentrated in a smaller
area

3 – Negative impacts
to natural
environment,
community

3 – Neutral impact to
PROW and cycle
routes

3a –
Eastern
Option

3 – Significant reduction in
delay at J19 compared with
do minimum, though overall
traffic growth means J19
remains congested.
Significantly less beneficial
than other options

4 – Significant
reduction in delay
at M32 J1

4‐ Significant
improvement in
journey times,
though less than
other options

4 – Likely significant
improvement in resilience

ra
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3 – Moderate
impact on
economic
growth

D

Response options are:
1 – Low fit, 5 = High fit

t

Option
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1 – Significant
negative impacts to
natural environment,
heritage, community

2 – Moderate adverse
impact on a number
of PROW and cycle
routes

4.6 Qualitative and Benefits Assessment
4.6.1

Transport modelling approach

The primary modelling to inform the business case and economics at this strategic stage has been
undertaken in GBATS using the model largely as currently developed. The model has been built to
WebTAG standards, includes a public transport and variable demand model and has previously been
used to successfully support scheme business cases. The study area is fully covered by the simulation
modelling area of GBATS and the model shows reasonable flow and journey time validation in the
area. It is considered that this model is a satisfactory tool for this early stage of assessment.
Further details of the modelling approach are set out in the Combined Modelling and Appraisal
Report contained in Appendix E.

4.6.2

Summary of modelling impacts

4.6.2.1

Changes in highway demand

ra
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Difference plots of absolute flow changes between Western and Eastern Option and a Do Minimum
scenario are provided of the area in Figure 4.1 to 4.4. It should be noted that the rural roads further
to the east of the A4174 are on the edge of the utilised model’s study area. As such, proportional
flow changes should be considered in a qualitative manner only. In traffic models, flow that does not
either start in, end in, or go through the study area is not always included in the demand matrix,
thus the further east from the A4174, the increased chance that the ‘Do Minimum’ flows are likely to
be lower than would be otherwise forecast.
There are a number of flow changes that are common to the Western and Eastern options:
Flows on A4174 clockwise of where the proposed link joins see significant increases in flow,
particularly in the anticlockwise direction in the AM peak



On the A4174 anticlockwise of the link, flows decrease and by greater amounts in the clockwise
direction in the AM peak and anticlockwise in the PM peak



Traffic on the M4 between J19 and J20 increases



Between J19 and the proposed J18a there is a significant increase in traffic



In the rural roads, there are reductions in traffic through the centre of Pucklechurch and on the
A420 through Wick



There is a slight increase in traffic through Siston

D
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Figure 4‐1: Change in Flow between Western Option and Do Minimum in the AM. Increases in green, decreases in
blue.

Figure 4‐2: Change in Flow between Western Option and Do Minimum in the PM. Increases in green, decreases in
blue
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Figure 4‐3: Change in Flow between Eastern Option and Do Minimum in the AM. Increases in green, decreases in
blue

Figure 4‐4: : Change in Flow between Eastern Option and Do Minimum in the PM. Increases in green, decreases in
blue

Note in all figures the width of the line indicates the volume of change while the colour indicates if
the Option decreases (blue) or increases (green) traffic against the Do Minimum case.
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4.6.2.2

Movements Using the Proposed Link
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Select link analysis was undertaken for the two peak periods of the highway traffic using the link in
each option. The plots for these are shown in Figure 4‐5 to Figure 4‐8. The purple lines show the
volume of traffic on the network that uses the link during its trip, while the bar charts show the
quantity of trips than start and end at each zone. In this manner, the plots allow both the routes
taken and the ultimate origin and destination of the trips using the link to be visualised.

D

Figure 4‐5: Origin‐ Destination information ‐ Western Option and Do Minimum in the AM.
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Figure 4‐6: Origin‐ Destination information ‐ Western Option and Do Minimum in the PM

D

Figure 4‐7: Origin‐ Destination information ‐ Eastern Option and Do Minimum in the AM

Figure 4‐8: Origin‐ Destination information ‐ Eastern Option and Do Minimum in the PM

As expected, the plots show that significant use of the new link is made to or from the eastern fringe
of Bristol in addition to south eastern locations, such as Brislington and Knowle, and also from the
town of Keynsham. Further, the Western Option is relatively more used by trips from Emersons
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Green, while the Eastern Option is used by trips from Mangotsfield and Kingswood. The link is
generally most accessed by trips starting or ending close to where it joins the A4174.
The Eastern Option shows greater usage from Yate than the Western Option. This is likely as,
without any improved link to Yate north of the M4, option 3 provides a greater improvement in
overall connectivity between Yate and Bristol.
A significant difference between the options that can be seen from these plots is use of the link by
traffic starting or ending journeys in the northern corner of Bristol (ie Patchway and Stoke Gifford).
The other end of these trips are primarily in the eastern fringe and these trips use the link to move
out to use the new J18a to J19 section (as well as J19‐20 and part of the M4) as an outer ring road.
This use is most significant in the Western Option, where use of the link is not a significant detour.
The use of the link by this movement is the dominant driver behind the much larger increase in
traffic on the M4 between J19 and 20 seen in the Western Option.

4.6.2.3

Highway Travel Times

A comparison of travel times has been made in two forms. First, the travel time has been extracted
along fixed routes such as the M4 and A4147. Secondly, the travel time between specific origins and
destinations has been analysed. This latter comparison does not consider fixed routes but uses a
volume weighted average of the journey time between the origin and destination.
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Three fixed routes were assessed and are shown in Table 4‐2 and Table 4‐3. These considered travel
times along the major roads in the proximity of the scheme:
 Along the A4174 Ring Road between Hicks Gate and the Coldharbour Lane junction


Along the full length of the M32



Along the M4 between Junction 18 (A46 to Bath) and Junction 21 (M48 split between new & old
Severn crossings) of the M4
Route

Do
Minimum

Time

Difference

D

Time

Western Option

Eastern Option

Time

Difference

M32 – Bond Street to M4

07:54

07:29

‐00:25

07:29

‐00:25

M32 – M4 to Bond Street

14:28

14:41

00:13

15:06

00:38

23:44

20:19

‐03:26

20:49

‐02:55

17:08

18:00

00:52

16:23

‐00:45

M4 – J21 to J18

11:27

12:20

00:53

11:56

00:29

M4 – J18 to J21

12:04

12:43

00:39

12:32

00:28

A4174 – Hick’s Gate to
Coldharbour Lane
A4174 – Coldharbour Lane
to Hick’s Gate

Table 4‐2: Fixed Route Travel Times AM Peak Hour
Route

Do
Minimum
Time

Western Option

Time

Difference

Eastern Option

Time

Difference

M32 – Bond Street to M4

06:55

06:58

00:03

06:58

00:03

M32 – M4 to Bond Street

09:06

09:31

00:25

09:10

00:04

16:56

16:08

‐00:47

16:19

‐00:37

19:49

19:17

‐00:32

17:44

‐02:05

11:45

12:39

00:54

12:11

00:26

A4174 – Hick’s Gate to
Coldharbour Lane
A4174 – Coldharbour Lane
to Hick’s Gate
M4 – J21 to J18
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Route

Do
Minimum
Time

M4 – J18 to J21

Western Option

Time
11:59

Difference
12:36

Eastern Option

Time

00:37

Difference
12:22

00:22

Table 4‐3: Fixed Route Travel Times PM Peak Hour
As can be seen from the above tables, the scheme produces fairly mixed results for travel along
existing major routes. In the AM period, all three options result in minor decreases in journey time
southbound on the M32 and minor increases northbound. The increase in southbound travel times
are a consequence of traffic that had previously been queued on the eastbound offslip to M4 J19
being able to complete trips into Bristol on the M32. In the PM period, the impact of the scheme is
essentially neutral to the M32.
Along the A4174 Ring Road, the scheme produces significant improvements traveling anticlockwise
in the AM peak and clockwise in the PM peak. The Western Option is notable for the lower reduction
in travel time southbound in the PM and an increase in the AM. This is largely a result of the
increased traffic on the southern section of the ring road, though the Western Option produces the
biggest decreases in delays through the Hambrook section of the A4174 Ring Road. Increases south
of the link at Lyde Green offset this when considering travel times along the whole length.
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For the M4 along the mainline, the schemes all result in some increase in journey times along the
M4 due to the increased traffic induced. Options joining into the M4 further to the west result in
larger increases in journey times due to larger increases in traffic between J19 and J20.
The changes in travel times for the origin to destination travel pairs are shown in Table 4‐4 and 4‐5.

Origin and Destination

Do
Minimum

Time

Western Option

Time

Difference

Eastern Option

Time

Difference

40:25

40:26

00:01

40:18

‐00:06

Swindon to St Werburghs

47:22

47:18

‐00:04

47:12

‐00:10

Filton to Swindon

38:04

38:19

00:15

38:17

00:14

Swindon to Filton

46:49

47:28

00:39

47:01

00:12

St George to Yate

33:08

32:26

‐00:42

29:26

‐03:42

Yate to St George

31:59

31:17

‐00:42

28:43

‐03:17

Kingswood to Yate

31:02

28:04

‐02:58

24:56

‐06:06

Yate to Kingswood

27:30

27:32

00:02

25:35

‐01:55

Kingswood to Swindon

45:29

42:31

‐02:58

39:23

‐06:06

Swindon to Kingswood
Emersons Green to
Gloucester
Gloucester to Emersons
Green
Gloucester to Longwell
Green

41:57

41:59

00:02

40:02

‐01:55

44:20

39:50

‐04:31

43:09

‐01:11

46:27

42:07

‐04:19

45:13

‐01:14

57:48

50:56

‐06:52

51:31

‐06:17

M4 – J18 to J21

56:08

52:17

‐03:51

52:29

‐03:39

D

St Werburghs to Swindon

Table 4‐4: Zone to Zone Travel Times AM Peak Hour
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Origin and Destination

Do
Minimum
Time

Western Option

Time

Difference

Eastern Option

Time

Difference

39:31

40:09

00:38

39:42

00:11

Swindon to St Werburghs

39:36

40:26

00:50

40:00

00:24

Filton to Swindon

37:58

38:35

00:37

38:10

00:12

Swindon to Filton

38:24

39:04

00:40

38:46

00:22

St George to Yate

29:36

30:48

01:12

28:07

‐01:29

Yate to St George

27:16

28:05

00:49

27:38

00:22

Kingswood to Yate

28:29

26:28

‐02:02

23:46

‐04:43

Yate to Kingswood

29:19

29:18

‐00:02

25:53

‐03:26

Kingswood to Swindon

42:57

40:55

‐02:02

38:13

‐04:43

Swindon to Kingswood
Emersons Green to
Gloucester
Gloucester to Emersons
Green
Longwell Green to
Gloucester

43:46

43:45

‐00:02

40:20

‐03:26

41:32

40:42

‐00:49

41:11

‐00:21

45:58

40:34

‐05:24

44:00

‐01:58

52:27

50:20

‐02:07

52:04

‐00:23

56:59

52:12

‐04:47

52:17

‐04:42

Gloucester to Longwell
Green
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St Werburghs to Swindon

Table 4‐5: Zone to Zone Travel Times PM Peak Hour

D

During the AM peak, there is generally no significant impact on trips to or from parts of Bristol to the
north of the M32. In the PM, there is a slight increase, as noted with the fixed routes, the further
west the option is, the increase is higher due to the induced traffic on the M4. Trips to and from the
east and north‐east fringes of Bristol generally see significant savings in travel time from the new
link. The degree of this generally depends on the option’s proximity, thus Emersons Green sees
greater savings from the Western Option, while Kingswood sees greater savings from the Eastern
Option. Similarly, if the trip is heading to or from Wales or the north, the Western Option generally
shows greater reductions, while trips heading to the east find greater gains from the Eastern Option.

4.6.3

Economic assessment approach and key assumptions

DfT’s WebTAG has been followed for the economic case of the M4 Junction 18a Link options. TUBA
(Transport Users Benefit Appraisal), a DfT modelling appraisal tool, has been used to compute an
appraisal of transport schemes. Comparing the base (or Without Scheme scenario) to the With
Scheme scenario, TUBA assesses the difference in costs and travel time by journey purpose as well
as change in fuel costs and CO2 emissions. TUBA summary analysis forms a benefit‐cost ratio which
quantifies the benefit received to the economy for every £1 invested in the scheme.
The main non‐project specific economic appraisal parameters and assumptions are drawn from the
requisite units of the DfT’s appraisal guidance, contained in various WebTAG guidance units and the
WebTAG databook. Key assumptions made for the economic assessment are as follows:





Modelled opening year 2021, preparation and construction profile from 2020 to 2021. It is
noted that the actual opening year would be around 2025. 2021 was assumed in the modelling
work so that existing models could be used in the assessment.
Appraisal period = 60 years
Price base year and base year for discounting = 2010
Discount rate = 3.5% for 30 years from current year then 3% thereafter
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Vehicle classes: Six: Commuting and Other in low, medium and high‐income groups, , Businesses,
LGV & HGV
Annualisation factors – AM 2550 hours, PM 2560 hours and IP 6000 hours as set out in the
Transport Modelling Report
The appraisal approach identifies cost items that will be inflated above the prevailing inflation
rate
Capital expenditure is assumed to be funded by central government
Value of Time (VoT) – based on TAG data book July 2016
Value of time is assumed to grow in line with GDP
The ‘rule of a half’ is applied to time savings for new users in calculating benefits
Highway network growth has been forecast using the GBATS multi‐modal model, which is in turn
based on local development assumptions controlled to DfT’s Tempro7 forecasts
TUBA version 1.9.7 that incorporates the changes to the VoT in line with TAG databook

Scheme costs have 44% optimism bias applied. This is because the scheme is considered a standard
highway scheme which, as most do, comprises highways and bridges. It is not therefore (a)
innovative, (b) mostly unique or (c) involves high degree of complexity/difficulty. As such, an
optimism bias of 44% is considered appropriate.
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Construction disruption costs associated with Traffic Management are not included at this stage of
the business case development.

4.7 Economic Impacts
4.7.1

TEE Tables

Transport Economic Efficiency for the Western Option and Eastern Option are shown in Table 4‐6
and Table 4‐7 respectively.
Economic Efficiency of the Transport System (TEE)
Non-business

ALL MODES

ROAD

BUS and COACH RAIL

TOTAL

Private Cars and LGVs

Passengers

Passengers

Passengers

Freight

Passengers

Freight

Passengers

D

User benefits

Travel time

629489

629489

Vehicle operating costs

-98494

-98494

User charges

488

488

During Construction & Maintenance

0

0

NET NON-BUSINESS BENEFITS

531482

(1)

OTHER

531482

Business

Goods Vehicles

Business Cars & LGVs

481783

224997

256786

Vehicle operating costs

-18279

-22174

3895

User charges

-20

-7

-12

During Construction & Maintenance

0

0

0

202816

260669

User benefits

Travel time

Subtotal

463485

(2)

Private sector provider impacts
Revenue

0

Operating costs

0

Investment costs

0

Grant/subsidy

0

Subtotal

0

(3)

Other business impacts
Developer contributions
NET BUSINESS IMPACT

0

(4)

463485

(5) = (2) + (3) + (4)

994967

(6) = (1) + (5)

0

TOTAL
Present Value of Transport Economic
Efficiency Benefits (TEE)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers.
All entries are discounted present values, in 2010 prices and values

Table 4‐6: Western Option TEE
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Economic Efficiency of the Transport System (TEE)
Non-business

ALL MODES

ROAD

BUS and COACH RAIL

User benefits

TOTAL

Private Cars and LGVs

Passengers

Passengers

Travel time

630921

630921

Vehicle operating costs

-109957

-109957

User charges

373

373

During Construction & Maintenance

0

0

Passengers

Freight

Passengers

Freight

Passengers

521337

NET NON-BUSINESS BENEFITS

(1)

OTHER

521337

Business
Goods Vehicles

Business Cars & LGVs

Travel time

502076

256972

245105

Vehicle operating costs

-5742

-4634

-1108

User charges

93

77

16

During Construction & Maintenance

0

0

0

252415

244013

User benefits

496428

Subtotal

(2)

Private sector provider impacts
Revenue

0

Operating costs

0

Investment costs

0

Grant/subsidy

0

Subtotal

0

(3)

Other business impacts
Developer contributions
NET BUSINESS IMPACT

0

(4)

496428

(5) = (2) + (3) + (4)

1017765

(6) = (1) + (5)

0

TOTAL
Present Value of Transport Economic
Efficiency Benefits (TEE)

Notes: Benefits appear as positive numbers, while costs appear as negative numbers.
All entries are discounted present values, in 2010 prices and values

4.7.2

ra
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Table 4‐7: Eastern Option TEE

Reliability impacts

D

The DfT gave advice for Local Transport Decisions Makers (2013) about how to quantify reliability
benefits in this case. An indicative estimate of reliability is therefore used here, based on the DfT
guidance of taking 10% of the total time savings. This indicates an expected moderate uplift in
reliability resulting from the scheme. In monetary terms therefore, it is expected reliability will add
in the region of £99.5 million benefits resulting from the Western Option and £100.8 million benefits
resulting from the Eastern Option.

4.7.3

Regeneration

A Regeneration Assessment has been undertaken broadly in line with guidance provided in WebTAG
unit A2.2 ‘Regeneration Impacts’. A detailed technical note is set out in Appendix H, which can be
referred to for more detail. This section provides a high‐level summary of the approach and findings
of the assessment.
The assessment sought to identify the potential employment impacts of changing accessibility and
connectivity between areas of labour supply (defined as local authorities within and proximate to
the West of England) and areas of labour demand (defined as the nationally and sub‐regionally
designated enterprise areas and zones in the West of England), as a result of the scheme.
The assessment is predicated on the assumption that changes in journey times between labour
supply and labour demand areas as a result of the scheme, act as a proxy for changes in accessibility.
Where journey times reduce between combinations of labour supply and labour demand areas, an
increase in accessibility is inferred. This means that job‐seekers in labour supply areas are more
willing to travel to secure appropriate employment in labour demand areas if a surplus of job
opportunities exist.
The assessment found that there were around 57,000 job vacancies advertised in the West of
England, significantly above the number of job seekers in the sub‐region (c. 5,000). At the same time,
the assessment indicated that the West of England’s economy is supported by significant levels of in‐
commuting from surrounding areas. Within this context, the assessment is underpinned by
accessibility improvements than enhance links between job seekers (including in locations outside of
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the West of England) to employment opportunities within the sub‐region. The extent to which the
scheme facilitates connectivity between labour supply within and outside the West of England, to
labour demand at regeneration areas in the sub‐region is the focus of the assessment.
As a result, the assessment pivots from the journey time changes reported in transport modelling
outputs. These values are combined with the number of job seekers in labour supply zones, car
availability statistics and journey time weightings (derived according to the journey time patterns
referred to in the travelwest 'Travel to Work Survey March 2017') to establish the change in the
number of job seekers who can access employment opportunities in the West of England’s
enterprise areas and zones as a result of the scheme. The resulting impact in terms of annual gross
value added (GVA) uplift in the West of England is then estimated by applying the sub‐regional GVA
benchmark of £79,000 per employee to the number of employment opportunities taken up as a
result of the accessibility improvements. Table 4‐8 sets out the employment and GVA benefits of the
scheme.
Option

Employment

GVA

Western
Option

5,678 jobs

£449,488,415

Eastern
Option

2,197 jobs

£173,957,879

ra
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Table 4‐8: . Employment and GVA benefits

D

The Regeneration Assessment, underpinned by the approach outlined in DfT’s WebTAG Unit A2‐2,
demonstrates that the regeneration opportunities arising from the Western Option (amounting to
potentially 5,700 FTE jobs), significantly outweigh the regeneration potential of the Eastern Option
(2,200 FTE jobs). This can be attributed Regeneration Assessment’s focus on regeneration zones,
defined as long‐term and strategic development sites within the West of England encompassing the
Enterprise Areas and Zones. The Western Option is located in closer proximity and provides better
accessibility to the package of regeneration zones throughout the sub‐region, with Emersons Green
and Filton Enterprise Area in particular benefitting from enhanced connectivity as a result of the
immediacy of the Western Option. In particular, the Western Option will improve accessibility for
unemployed members of the labour force in surrounding local authorities, enhancing access to
employment opportunities at these regeneration zones.
However, it should be noted that the Unit A2‐2 will be replaced within WebTAG by the emerging
Wider Economic Impacts guidance, expected to be formally adopted in May 2018. As a result, the
Regeneration Assessment guidance will no longer be required as a discrete piece of analysis after
May. Instead the emerging guidance promotes the use of supplementary economic modelling for
forecasting the economic development and regeneration impacts of major schemes. In particular,
Land Use/Transport Interaction Models, additionality modelling and Spatial‐Computable General
Equilibrium are recommended as appropriate forms of supplementary economic modelling. Within
this context, it may be appropriate to revisit and validate the current analysis following formal
adoption of the updated guidance, post May 2018.

4.7.4

Wider economic impacts

The methodology adopted in assessing wider economic impacts is in line with guidance in WebTAG
Unit A2.1 and follows a similar process used in assessment of a variety of schemes in the WoE area,
including both MetroWest Phases 1 and 2. The Wider Impacts Assessment is focused on the
following three areas:
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Agglomeration – By reducing journey times across the West of England (WoE), the relative
agglomeration13 of business in this area will increase. This will have a direct impact on the
productivity and GDP of the UK and is a central element to the estimation of Wider Impacts.



Output change in imperfectly competitive markets – A reduction in the costs of transport allows
businesses to operate more efficiently, improves their output and intensity of business practices,
and hence allows for benefits.



Labour supply impacts – This captures tax revenues arising from the welfare effects to the UK
economy of having a wider human resource pool.

This assessment captures the wider impacts accrued over a 60‐year appraisal period from the
scheme opening year 2021 to 2081. Separate analysis has been carried out for the high and low
demand sensitivity tests, in addition to the central OBC scheme case.
Table 4‐9 shows summary and total values of wider impacts for the Wider Impact Assessment for the
Strategic Outline Business Case of the M4 junction 18a link study. More details of the methodology
and results of the wider economic impacts assessment are contained in Appendix H of this report.
(£000s)

Eastern option

Agglomeration impacts

£103.84m

£131.50m

Imperfect competition impacts

£46.35m

£49.64m

Labour supply impacts

£1.96m

£2.37m

£152.16m

£183.52m

TOTAL Wider Impacts

ra
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Western option

Table 4‐9: Summary total Wider Impacts (2021‐80)

4.8 Environmental impacts

D

The Environmental Baseline Report (appended to the OAR contained in Appendix C to this SOBC),
contains the summary of the Early Appraisal and Sifting Tool (EAST‐ENV) analysis of the Scheme
Options.

4.8.1

Noise

Sensitive noise receptors are considered to be locations where people will be present for prolonged
periods and include residential properties, schools, hospitals and care homes. From north to south,
the following sensitive receptors represent some of those identified within a 300 m study area
around the Scheme Options:


Existing and future residential premises (including those within Emersons Green, Lyde
Green, Pucklechurch, Mangotsfield, Shortwood, Warmley and Hanham)



Education establishments (including: Black Horse Primary School, Lyde Green Primary
School, Pucklechurch Church of England Primary School, King’s Oak Academy, and Warmley
Preschool)



Religious establishments (St Thomas à Becket Church, Pucklechurch Church, Shortwood
Methodist Church, and Chock Road Methodist Church)

The most dominant noise source on the sensitive receptors is assumed to be from traffic on the
existing road network, especially the M4, M32 and A4174, A432; and A4 Bath Road/Keynsham
Bypass. The southern part of the Scheme, just to the north of Hicks Gate Roundabout (relevant to
both Western and Eastern Options), is also likely to experience noise from the mainline railway
between London and Bristol.

13 Agglomeration is a term used to infer the ability of an economy to act through the density of companies to interact with one another.
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Both Options result in increased traffic in some areas; and in some places both options would bring
existing road or a new roads closer to domestic and commercial premises. Both options could impact
upon already allocated Noise Important Areas. At this stage, it is not clear whether the impact would
be positive or adverse, as while the Scheme may increase traffic (and in some places, bring the
existing road or a new road closer to both domestic and commercial premises) there could be
opportunities to include mitigation measures such as low noise surfacing; and/or noise barriers.

4.8.2

Air quality

Sensitive air quality receptors are considered to be locations where people will be present for
prolonged periods and include residential properties, schools, hospitals and care homes. The land
use surrounding the Western and Eastern Options between the M4 in the north and Hicks Gate
Roundabout in the south varies and includes both commercial and residential land uses.
From north to south, the following sensitive receptors represent some of those identified within a
300 m study area around the Scheme Options:
Existing and future residential premises (including those within Emersons Green, Lyde
Green, Pucklechurch, Mangotsfield, Shortwood, Warmley and Hanham)



Education establishments (including: Black Horse Primary School, Lyde green Primary School,
Pucklechurch Church of England Primary School, King’s Oak Academy, and Warmley
Preschool)



Religious establishments (St Thomas à Becket Church, Pucklechurch Church, Shortwood
Methodist Church, and Chock Road Methodist Church)
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Both Options result in increased traffic in some areas; and in some places both options would bring
existing road or a new roads closer to domestic and commercial premises. Both options could impact
upon air quality in existing AQMAs and areas not declared as AQMAs. At this stage, it is not clear
what these impacts would be. Some areas could see an improvement in air quality, while others may
see a deterioration in air quality.

Greenhouse gases

D

4.8.3

The impacts to Greenhouse gases have been estimated by comparing traffic volumes and speed
between with scheme and without scheme scenarios with the SATURN software. This assessment
does not consider potential improvements due to engine technology, use of electric vehicles etc,
however the assessment does include the impacts of development traffic.

4.8.3.1

Western Option

The assessment shows that there is an overall net increase in CO2 emissions associated with the
Western Option due to an increase in traffic across the modelled area.
The transport modelling work undertaken shows the following carbon benefits:



Change in non‐traded carbon over 60y CO2e – 641,484
Change in traded carbon over 60y CO2e – 3,131

The total monetised dis‐benefit is ‐£13.7 million.
In summary, the Western Option is likely to have an adverse greenhouse gas impact. The
greenhouse gas benefits/dis‐benefits output by TUBA are shown in Table 4‐10 and Table 4‐11.
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Submode

Year

Emissions (tonnes)

Cost (£000s, central)

DM

DS

Increase

DM

DS

Increase

AM Peak

2021

1,540,393

1,547,102

6,709

33,114

33,258

144

AM Peak

2036

1,557,536

1,563,269

5,734

35,712

35,843

131

PM Peak

2021

3,655,563

3,658,986

3,424

78,584

78,657

74

PM Peak

2036

3,813,477

3,817,378

3,901

87,436

87,526

89

Inter‐peak

2021

1,331,157

1,334,797

3,640

28,616

28,694

78

Inter‐peak

2036

1,312,671

1,313,388

716

30,097

30,114

16

AM Peak

Total

92,906,527

93,254,963

348,436

1,981,963

1,989,389

7,426

PM Peak

Total

226,754,265

226,983,317

229,052

4,838,095

4,842,986

4,891

Inter‐peak

Total

78,461,672

78,525,668

63,996

1,673,668

1,675,008

1,340

Table 4‐10: CO2 emissions by time period (Western option, untraded)
Submode

Year

Emissions (tonnes)

Cost (£000s, central)

DM

DS

Increase

DM

DS

Increase

2021

2,512

2,541

28

5

6

0

AM Peak

2036

3,160

3,199

39

64

65

1

PM Peak

2021

PM Peak

2036

Inter‐peak

2021

Inter‐peak

2036

AM Peak

Total

PM Peak

Total

Inter‐peak

Total

ra
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AM Peak

4,623

12

10

10

0

6,080

6,104

24

123

124

0

2,824

2,843

19

6

6

0

3,575

3,592

17

72

73

0

126,504

128,025

1,521

2,075

2,100

25

240,658

241,521

863

3,964

3,978

15

142,905

143,652

747

2,346

2,357

12

D

4,612

Table 4‐11: CO2 emissions by time period (Western option, traded)

4.8.3.2

Eastern Option

The assessment shows that there is an overall net increase in CO2 emissions associated with the
Eastern Option due to an increase in traffic flows across the modelled area.
The transport modelling work undertaken shows the following carbon benefits:



Change in non‐traded carbon over 60y CO2e – 629,889
Change in traded carbon over 60y CO2e – 2,910

The total monetised dis‐benefit is ‐£13.5 million.


In summary, the Eastern Option is likely to have an adverse greenhouse gas impact. The
greenhouse gas benefits/dis‐benefits output by TUBA are shown in Table 4‐12 and 4‐13..

Submode

Year

Emissions (tonnes)

Cost (£000s, central)

DM

DS

Increase

DM

DS

Increase

AM Peak

2021

1,542,133

1,548,043

5,911

33,151

33,278

127

AM Peak

2036

1,559,240

1,565,609

6,369

35,751

35,897

146

PM Peak

2021

3,661,276

3,661,488

212

78,707

78,711

5

PM Peak

2036

3,819,449

3,821,494

2,045

87,573

87,620

47

62

Inter‐peak

2021

1,333,072

1,335,917

2,845

28,657

28,718

61

Inter‐peak

2036

1,314,494

1,316,899

2,405

30,139

30,194

55

AM Peak

Total

93,008,383

93,384,041

375,658

1,984,136

1,992,156

8,020

PM Peak

Total

227,108,270

227,216,370

108,099

4,845,651

4,847,973

2,323

Inter‐peak

Total

78,570,993

78,717,126

146,132

1,675,999

1,679,114

3,115

Table 4‐12: CO2 emissions by time period (Eastern option, untraded)
Submode

Year

Emissions (tonnes)

Cost (£000s, central)

DM

DS

Increase

DM

DS

Increase

2021

2,512

2,536

24

5

6

0

AM Peak

2036

3,160

3,199

39

64

65

1

PM Peak

2021

4,612

4,617

5

10

10

0

PM Peak

2036

6,080

6,095

15

123

123

0

Inter‐peak

2021

2,824

2,839

15

6

6

0

Inter‐peak

2036

3,575

3,599

24

72

73

0

AM Peak

Total

126,504

127,990

1,486

2,075

2,100

25

PM Peak

Total

240,658

241,173

515

3,964

3,973

9

Inter‐peak

Total

ra
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AM Peak

142,905

143,814

909

2,346

2,361

15

Table 4‐13: CO2 emissions by time period (Eastern option, traded

4.8.4

Landscape and visual

D

The Western option lies within the Westerleigh Ridge and Oldland Ridge Landscape Character Area
and while this character area recognises the major residential development between the M4 and
A4174 ring road, it does not mention any improvement works to the motorway in this area.
Development of an off‐line motorway junction to the north of the existing carriage way would
potentially lead to noticeable loss of character to the area in which the new junction is built and
areas where new infrastructure us visible to/from.
The northern parts of the Eastern option lie within the Pucklechurch Ridge and Boyd Valley
Landscape Character Area, this character area recognises that the Cotswold Scarp is a prominent
backdrop in the skyline dominating and enclosing views beyond the area to the east. The open and
elevated location of the Western Option creates an extensive area of potential visual influence.
Options including road junctions and the link roads could be visible to/from the Cotswolds Area of
Outstanding Natural Beauty.
The creation of a new motorway junction to the north of the existing M4 (for either Option) may not
appear out of character when viewed from the north as there is a motorway already in this location.
However, further work would be required to consider this, particularly giving regards to the new
vertical alignment of any new.

4.8.5

Cultural heritage

There are six scheduled monuments within 1 km of the both Options and numerous Listed Buildings,
this includes three Grade I Listed Buildings. All Grade I Listed Buildings are located within 1 km of the
Eastern Option (two in Siston and one in Pucklechurch); there are also three Grade II* Listed
Buildings on the western edge of Pucklechurch. It is considered likely that the Eastern Option would
result in substantial changes to the setting of all features on the western edge of Pucklechurch.
Both Options include the section of the A4174 between Siston Hill Roundabout and Hicks Gate
Roundabout, within this section there are numerous Listed Buildings within 200 m of the likely works
area. Works to the junctions on the A4174 could result in a change to setting of some of these
features, however any change is likely to be limited due to the existing urban setting.
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There are four conservation areas within 1 km of both Options:


two of which are pertinent to both Options (Warmley and The Avon Valley conservation
areas) ‐ A section of the A4174 in the south lies adjacent to the Warmely Conservation area
(which includes nine Listed Buildings, a registered Historic Garden and Scheduled
Monument), further to the south, at Hicks Gate Roundabout, the A4174 is near to Avon
Valley Conservation Area. It is considered likely that parts of the scheme would be visible
from both conservation areas; and



two (Pucklechurch and Siston), the Eastern Option would be visible to/from these
conservation areas.

While both Options include potential proposals on areas of previously undeveloped land, the Eastern
Option includes considerably more works in such areas. Where works are outside of the existing
highway, it is considered there is a probability of encountering archaeological remains. Within the
existing highways estate, it is considered less likely that archaeological remains will be present as
they will have already been removed or truncated by previous development of the road network.
Previously undiscovered archaeological remains have the potential to be of national significance.

4.8.6

Biodiversity

ra
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There are no internationally designated sites (Special Areas of Conservation (SACs), Special
Protection Areas (SPAs), Ramsar sites) or National Nature Reserves, located within 2 km of either the
Western or Eastern Option.
There are three nationally designated Sites of Special Scientific Interest (SSSI) within 2 km of the
Scheme Options: Winterbourne Railway cutting is located within 2 km of the Western Option and
Bickley Wood and Cleve Wood, Hanham are within 2 km of both Options.

D

Between Siston Hill Roundabout and Deanery Roundabout, (relevant to both Western and Eastern
Option) the A4174 passes through the Site of Nature Conservation Interest (SNCI) of Siston Common.
This SNCI is situated on either side of the A4174 in this location. Between Wraxall Roundabout and
Kingsfield Roundabout, the A4174 passes close to the southern boundary of a second SNCI. As the
route travels south, the A4174 passes close to the western boundary of the Mount Pleasant Farm
SNCI and then passes over the SNCI of Bickley Woods associated with the River Avon, this SNCI is
also a SSSI.
At the time of preparing this Report, it is presumed that works along the A4174 (with the exception
of works at individual roundabouts), would remain within the existing highway boundary and thus
would not directly impact the SNCIs. However, the required land take for construction is not yet
defined, and it is possible that during construction, land take beyond the immediate highway
boundary may be required.
Both Eastern and Western Options involve construction works on previously undeveloped land and
works to existing highway infrastructure. No field surveys have been undertaken to inform the
consideration of options. However, based upon the desk studies and professional judgement, it is
assumed there is potential for a range of protected and notable species to be present and thus
potential for impacts to these receptors.
The Eastern Option would impact a larger total area of land compared to the Western option. The
land impacted by the Eastern Option is more rural in nature and includes areas of previously
undeveloped land. Overall, it is considered the land that would be impacted by the Eastern Option
has more potential than the Western Option for ecological constraints including protected/ notable
species (e.g. birds and reptiles).

4.8.7

Water environment

Parts of the A4174 near to Hicks Gate Roundabout (relevant to both Western and Eastern Options)
lie within areas identified as Flood Zone 3 of the River Avon and one of its tributaries. The footprint
of the northern part of the Western option also includes areas identified as Flood Zones 2 and 3 of
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the Folly Brook and works to create a new offline motorway junction would likely impact on the
flood storage area.
The Environment Agency or local authority may require flood zone compensation to offset any loss
of flood area. A flood risk assessment and consultation with the Environment Agency will be
required should any options be progressed.

4.9 Social impacts
4.9.1

Physical activity

Health impacts of transport proposals can be identified by assessing changes in the opportunities for
increased physical activity through cycling and walking. More walking and cycling can also give
benefits by improving the physical environment within communities, in turn helping to foster
community spirit, with implications for health.

4.9.1.1

Western Route Option

ra
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The existing network of shared pedestrian and cycle paths near the Lyde Green, Rosary and
Dramway roundabouts will be retained and improved. The option includes an extension of the
shared paths north along Westerleigh Road and through the proposed motorway junction. The paths
will then link with existing footpaths and the National Cycle Route 410 (‘The Avon Cycle Way’) at the
junction of Westerleigh Road and Henfield Road. This should benefit the community by providing a
more accessible and safer route between Yate, Frampton Cotterell, Coalpit Heath and the Lyde
Green and Science Park areas.
In summary, the option is likely to have a slight beneficial impact to physical activity.

4.9.1.2

Eastern Route Option
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The existing network of footpaths and cycle routes near Pucklechurch and the Dramway roundabout
will be retained and improved. This option will retain access along Parkfield Road. Several Public
Rights of Way, of which 18 routes are estimated to be impacted, will need to be diverted across the
new link road. It is not known at this stage the level of usage of existing paths, the extent of the
diversion and whether this will deter walking trips from increased distances or breaks in existing
desire lines routes in and around Pucklechurch.
In summary, the option is likely to have a slight negative impact to physical activity.

4.9.2

Journey Quality

Journey quality assessment comprises three headings: traveller care, travellers’ views and travellers’
stress. Traveller care can be broken down into cleanliness, facilities, information and environment
and travellers’ stress can be split between frustration, fear of accidents and route uncertainty.
The following categories will not be applicable on the Scheme options as follows:




4.9.2.1


Traveller care – Cleanliness which relates to the upkeep of the transport network and
impacts on travel choice
Traveller care – Facilities which refer to the provision of associated facilities which may
impact on travel choice
Traveller care – Environment which outlines the immediate travel environment (such as
overcrowding on trains) which may determine travel behaviour

Western Route Option
Traveller care information – The Western Route Option will include an extension of the
managed motorway up to and including the new M4 Junction 18a. The use of active traffic
management techniques, such as variable speed and information signs, will improve
awareness of the levels of traffic congestion and perceptions of relative journey times. The
Western Route Option will also include improvements to sustainable transport networks
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with corresponding enhancements to signage and legibility of walking, cycling and
equestrian routes. Slight beneficial impact.
Travellers’ views – There is likely to be a negligible impact on travellers’ views arising from
this option. The realignment of the M4 for a short stretch into green belt land is unlikely to
provide a significant change compared to existing views. Negligible impact.
Travellers’ stress/frustration – This option should bring improvements in the predictability
of journey times and reduction in delays, particularly at Junction 19. The Managed
Motorway should also reduce the level of stop/start flows which should reduce traveller
frustration. Slight beneficial impact.
Travellers’ stress/fear of accidents – Improvements to the road layout will reduce the fear
of accidents. Enhancements to footpaths and cycleways and at junctions will improve
perceptions of safety. Slight beneficial impact.
Route uncertainty – Accessing the eastern Fringe of Bristol through Junction 19 and Junction
1 of the M32 creates some uncertainty regarding the route. The option will improve
certainty of the route. Slight to moderate beneficial impact.









Once operational, this option is likely to alleviate congestion, decrease relative levels of frustration,
fear of accidents, improve route certainty and legibility and information. It is considered the Option
would improve journey quality, resulting in a slight beneficial impact.

4.9.2.2




Eastern Route Option

Traveller care information – The Eastern Option will include an extension of the managed
motorway up to and including the new Junction 18a. The use of active traffic management
techniques, such as variable speed and information signs will improve awareness of the
levels of traffic congestion and perceptions of relative journey times. The option will also
include improvements to sustainable transport networks, with corresponding enhancements
to signage and legibility of walking, cycling and equestrian routes. Slight beneficial impact.
Travellers’ views – There is likely to be a negligible impact on travellers’ views arising from
this option. The proposed link road will be routed through an undulating landscape and is
unlikely to provide significant views. Negligible impact.
Travellers’ stress/frustration – This option should bring improvements in the predictability
of journey times and reduction in delays along the A4174 and through Pucklechurch. The
Managed Motorway should also reduce the level of stop/start flows, with a reduction in
traveller frustration. Slight beneficial impact.
Travellers’ stress/fear of accidents – Improvements to the road layout will reduce the fear
of accidents. Enhancements to footpaths and cycleways and at junctions will improve
perceptions of safety. Slight beneficial impact.
Route uncertainty – Accessing the eastern Fringe of Bristol through Junction 19 and Junction
1 of the M32 creates some uncertainty regarding the route. The option will improve
certainty of the route. Slight to moderate beneficial impact.
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In summary, the option is likely to have a slight beneficial impact to journey quality.





Once operational, this option is likely to alleviate congestion, decrease relative levels of frustration,
fear of accidents, improve route certainty and legibility and information. It is considered the option
would improve journey quality, resulting in a slight beneficial impact.
In summary, the option is likely to have a slight beneficial impact to journey quality.

4.9.3

Accidents

For both the Western and Eastern options, traffic congestion around M4 Junction 19 and M32
Junction 1 will be reduced with changes in speed on these links. This should bring beneficial impacts
in reducing the level and extent of accidents. Hence meeting the scheme objective to “Improve
safety by reducing congestion related collisions on M4 J19 and M32 J1 and on the A4174 corridor”.
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However, the options will generate additional traffic during both the AM and PM peaks, as shown in
Figures 4.9 to 4.15. The creation of the new conflict points, together with additional traffic flows,
and combined with changes in speed may result in an increase in the number of accidents across the
whole network.
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In summary, both options may have a slight adverse impact on accidents.
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Figure 4.9: Change in Flow for Western Route Option AM Peak

67

ra
ft

Figure 4.10: Change in Flow for Western Route Option PM Peak

D

Figure 4.11: Change in Flow for Eastern Route Option AM Peak

Figure 4.12: Change in Flow for Eastern Route Option PM Peak
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Figure 4.13: Change in Speed for Western Route Option PM Peak

Figure 4.14: Change in Speed for Eastern Route Option AM Peak
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Figure 4.15: Change in Speed for Eastern Route Option PM Peak

4.9.4

Security

Security impacts of transport proposals can vary across different modes. Road users are more
vulnerable to crime in circumstances where they are required to stop their vehicles or travel at slow
speeds. Poor levels of informal surveillance can impact on security for pedestrians and cyclists.

Western Route Option

D

4.9.4.1

The option will include new grade separated junctions for the M4 and Westerleigh Road and
upgraded junctions at Lyde Green, Rosary and Dramway. At the new junctions, facilities for
pedestrians and cyclists will be provided with surveillance in line with the latest design standards. At
existing locations, facilities will either be improved for these users or will match existing provision.
In summary, the option is likely to have a slight beneficial impact to security.

4.9.4.2

Eastern Route Option

This option will include a new grade separated junction for the M4, new additional junctions north
and south of Pucklechurch, with the A4174 and improvements to the Dramway roundabout. At the
new junctions, facilities for pedestrians and cyclists will be provided with surveillance in line with the
latest design standards. At existing locations, facilities will be either be improved for these users or
will match existing provision.
The proposal also includes a dual carriageway overbridge for the link road at Parkfield Road.
Facilities for pedestrians and cyclists will also be provided with surveillance in line with the latest
design standards.
In summary, the option is likely to have a slight beneficial impact to security.

4.9.5

Access to Services

Increasing car use has provided greater opportunity for people to travel and access the services they
require. Many households do not have access to a car, due to cost, disability or choice. Instead, they
rely on public transport, walking, cycling or support from others. The scheme is a component of the
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package of measures proposed in the Joint Transport Study. M4 Junction 18a will provide additional
road capacity that can be used for non‐car modes.

4.9.5.1


Western Route Option
Bus services – There will be a minor impact on bus routes 10, X48 and 86 and the new North
Fringe to Hengrove MetroBus. The changes are largely confined to the changes to the
junctions on the A4174, although route 86 will be impacted by the changes along
Westerleigh Road towards Henfield. Under the option, bus routes and provision are
protected. Initial traffic modelling suggests an increase in traffic to Westerleigh, which may
increase journey times in the vicinity of Emerald Park/Science Park. Changes to flows along
the A4174 are likely to have less effect on the MetroBus. given the presence of dedicated
lanes. Slight adverse impact.
Health services – Emerald Park is the location of the Emersons Green Health Centre.
Although an off and on slip arrangement from the A4174 is available near the Wick Wick
roundabout, full vehicle access is through the Lyde Green Roundabout. The Health Centre is
currently not easily accessible by bus services, with walking and cycling routes involving a
loop around Folly Brook Road. Increased traffic flows along Westerleigh Road may impact
journey times to the Health Centre. Slight adverse impact.



4.9.5.2


Eastern Route Option

Bus services – There will be a minor impact on bus routes 620 and X49. The changes are
largely confined to changes within the Pucklechurch area and junctions along the A4149.
Under this option, bus routes and provision will be protected. Initial traffic modelling
suggests an increase in traffic on the western side to Pucklechurch, but lower flows through
the village. The modelling also indicates increased flows to and from Yate. Slight adverse
impact
Education – Pucklechurch Primary School is a local school largely serving the area around
Pucklechurch. This option may impact vehicle journey times to and from surrounding
villages, depending on the route chosen. Walking and cycling routes should not be impacted,
although there may be a severance impact dependent upon the origin and destination of the
journey. Slight adverse impact.
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In summary, the option is likely to have a slight adverse impact on access to services

In summary, the option is likely to have a slight adverse impact on access to services.

4.9.6

Severance

Severance is the separation from facilities and services as a result of a change in transport
infrastructure or transport flows. TAG guidance highlights the effects on the potentially vulnerable
due to of severance.

4.9.6.1

Western Route Option

The option will include new grade separated junctions for the M4 and Westerleigh Road and
upgraded junctions at Lyde Green, Rosary and Dramway. At the new junctions, facilities for
pedestrians and cyclists will be provided as far as possible. Along desire lines and at existing
locations, facilities for pedestrians and cyclists will either be improved or will match existing
provision. The Western Route option will involve diverting some existing Public Rights of Way,
namely along Westerleigh Road, north and south of the M4. The diversions are unlikely to create
severance and extend journey times by significant amounts.
In summary, the option is likely to have a neutral impact on severance.
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4.9.6.2

Eastern Route Option

This option will include a new grade separated junction for the M4, new additional junctions north
and south of Pucklechurch, with the A4174 and improvements to the Dramway roundabout. At the
new junctions, facilities for pedestrians and cyclists will be provided and at existing locations,
facilities will be either be improved or will match existing provision.
The option also retains access along Parkfield Road, which will retain some of the vehicle, pedestrian
and cycle access between Parkfield and Pucklechurch, such as National Cycle Route 17. However, the
new link road will sever a number of existing Public Rights of Way north, west and south of
Pucklechurch (estimated to be around 18 PRoWs), which will need to be diverted along appropriate
crossing points along the link road. It is not known at this stage the extent of likely diversions, the
level of existing use of the rights of way and the impact on user groups, but there is likely to be a
slight adverse impact.
In summary, the option is likely to have a moderate adverse impact on severance.

4.10 Cost assessments
Highways England have made Strategic Order of Magnitude assessments of the Western and Eastern
Options. The aim of a Strategic Order of Magnitude Estimate is to provide an assessment of
proposals for entry to the forward programme of schemes.
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The purposes of the estimate are to:

Compare transport solutions
Provide a cost for taking the scheme through to the next stage of the assessment work
Understand capital funding requirements
Entry into Highways Englands programme of major schemes.

The scope of the estimate includes:




Preparation of a Schedule of Works, using Roadworks Estimator software to produce quantities
in a Highways England Work Breakdown Structure (WBS) format
Pricing of the Schedule of Works using Benchmark Estimating Software, which incorporates the
standard Highways Agency WBS Items
Generic Risk Assessment

D



The route options assessed are:


Western route, with a new grade‐separated motorway junction on Westerleigh Road, with
Westerleigh Road being upgraded to dual carriageway to connect to A4174 Avon Ring Road
at Lyde Green roundabout.



Eastern route (Option 3a), with a new grade‐separated motorway junction north of
Pucklechurch at B4465 and new link road to connect the A4174 via grade‐separated slip
roads and at Dramway Roundabout. This route had a dual carriageway bypass aligned away
from Pucklechurch village.

The scope of the cost estimate was taken to include all highway works that would need to be
undertaken to deliver the scheme. This includes:


Changes to the existing M4 motorway, including the proposed Smart Motorway extension to
M4 Junction 18a



Junction 18a grade‐separated junction



The link road between Junction 18a and the A4174



Upgrades to the A4174 Avon Ring Road
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In the next stage of the scheme development, the impacts to the local road network will be known
which may result in the need to implement mitigation measures. These measures have not been
directly costed.

4.10.1 Scheme Costs
The total estimated scheme costs are provided by Highways England and presented in Table 4‐14 .
Strategic Order of
Magnitude
Estimate

Option
Western route

£428 million
(Outturn)

Eastern route Option A

£378 million
(Outturn)

Table 4‐14: Indicative cost estimates for considered options

4.10.2 Public Accounts
Public Accounts (PA) Table
Local Government Funding
Revenue
Operating Costs
Investment Costs
Developer and Other Contributions
Grant/Subsidy Payments
NET IMPACT
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The Public Accounts Tables for the Western Option and Eastern Option are shown in Table 4‐15 and 4‐16.

ALL MODES

ROAD

TOTAL

INFRASTRUCTURE

BUS and COACH

0

0

0

0

0

0

0

0

0

0

0 (7)

0

Central Government Funding: Transport
Revenue
Operating costs
Investment Costs
Developer and Other Contributions

670

28005

206456

206456

0

0
0

0

D

Grant/Subsidy Payments

670

28005

NET IMPACT

235130 (8)

235130

-66394 (9)

-66394

Central Government Funding: Non-Transport
Indirect Tax Revenues

TOTALS

Broad Transport Budget

235130 (10) = (7) + (8)

Wider Public Finances

-66394 (11) = (9)

Notes: Costs appear as positive numbers, while revenues and ‘Developer and Other Contributions' appear as negative numbers.
All entries are discounted present values in 2010 prices and values.

Table 4‐15: Western Option PA Table
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RAIL

OTHER

Public Accounts (PA) Table
Local Government Funding

ALL M ODES

ROAD

TOTAL

INFRASTRUCTURE

BUS and COACH

Revenue

0

0

Operating Costs

0

0

Investment Costs

0

0

Developer and Other Contributions

0

0

Grant/Subsidy Payments

0

0

0 (7)

0

NET IMPACT

Central Government Funding: Transport
506

506

Operating costs

47982

47982

Investment Costs

182006

182006

Revenue

Developer and Other Contributions

0

0

Grant/Subsidy Payments

0

0

NET IMPACT

230494 (8)

230494

-62619 (9)

-62619

Central Government Funding: Non-Transport
Indirect Tax Revenues

TOTALS
Broad Transport Budget

230494 (10) = (7) + (8)

Wider Public Finances

-62619 (11) = (9)

Notes: Costs appear as positive numbers, while revenues and ‘Developer and Other Contributions' appear as negative numbers.
All entries are discounted present values in 2010 prices and values.

Table 4‐16: Eastern Option PA Table
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4.11 Value for Money
Analysis of Monetised Costs and Benefits (AMCB) Tables
Overall results of the TUBA analysis are shown in Table 4‐17 below.
Western Option

Greenhouse Gases

‐29,387

‐29,081

531,482

521,337

D

Economic Efficiency: Consumer
Users (Commuting and Other)

Eastern Option

Economic Efficiency: Consumer
Users (Business)

463,485

496,428

Wider Public Finances (Indirect
Taxation Revenues)

66,394

62,619

Present Value of Benefits (PVB)

1,031,974

1,051,303

Broad Transport Budget

235,130

230,494

Present Value of Costs (PVC)

235,130

230,494

796,844

820,809

Benefit to Cost Ratio (BCR)

4.39

4.56

Adjusted BCRs

5.04

5.36

Overall Impacts
Net Present Value (NPV)

All Figures discounted to 2010, in 2010 prices. £000s

Table 4‐17: Analysis of Monetised Costs and Benefits for Scheme Options

4.11.1 Value for Money Statement
Table 4‐18 is a Value for Money Statement for the scheme options
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RAIL

OTHER

Criteria

Western Option

Eastern Option

Value for Money

The option offers: Very High Value for Money

The option offers: Very High Value for Money

Net Present Value

The scheme has a NPV of: £797 million

The scheme has a NPV of: £821 million

Outturn scheme costs

£428 million

£378 million

Significant non‐
monetised impacts

Adverse impact to natural environment,
historic environment in some places

Adverse impact natural environment, historic
environment in many places. Impacts to
natural/historic environment seen as not
acceptable

Regeneration impacts – the option has the
potential to facilitate 5,700 new jobs

Regeneration impacts – the option has the
potential to facilitate 2,200 new jobs

(NPV)14

Key risks, sensitivities
and uncertainties
underlying the
appraisal







Conceptual level of design, further design work is required to fully understand the
environmental and social impacts. Further design work will enable the scheme costs
to be refined and de‐risked.
Desktop work has been undertaken to assess the environmental and social impacts.
Site surveys and assessments are required/ongoing.
Development of an updated transport model to fully assess benefits.
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Table 4‐18: Value for Money Statement

4.11.2 Appraisal Summary Table (AST)

D

Appraisal Summary Tables for the Western and Eastern Options are presented in Table 4‐19 and
Table 4‐20.

14 Net Present Value is an economic term. It is calculated by subtracting the present values of costs from the present values of benefits
over a period of time.
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Table 4.19

Appraisal Summary Table

Date produced:

05/03/2018

Contact:

Name
M4 Junction 18a Link - Western Option
In this option, Westerleigh Rd from Lyde Green Roundabout is used as the link to the new junction which is located approximately 200m to the north of the existing Organisation
motorway. This option requires the relocation of the motorway mainline in order to fit the junction in due to development constraints south of the existing mainline. Role
The Western Option consists of a standard grade-separated signalised gyratory which connects back to Westerleigh Rd to the north. The link to the south is
widened to a minimum two lane dual carriageway with the junction with Folly Brook Road and the Science park improved to a signalised crossroads.
In addition, Lyde Green Roundabout is converted to a throughabout while Rosary and Dramway are converted to signalised junctions.

Name of scheme:
Description of scheme:

Impacts

Assessment

Summary of key impacts

Environmental

Economy

Quantitative

Business users & transport
providers

The scheme will deliver time saving benefits to business trips. The TUBA outputs have been has
been utilised to provide these results.

Reliability impact on Business Car business and good vehicle travel times will benefit from reliability improvements as traffic flows
users
and congestion are reduced.
Regeneration
The Regeneration Assessment, underpinned by the approach outlined in DfT’s WebTAG Unit A22, demonstrates that the regeneration opportunities arising from the Western Option amounting to
potentially 5,700 FTE jobs
Wider Impacts
The scheme improves productivity of local economy through improving transport provision, bringing
businesses closer to each other and to the labour market.
Noise
The land use surrounding scheme between the M4 and Hicks Gate Roundabout varies and
includes both commercial, educational and residential. There are Noise Important Areas along the
A4174.
The scheme brings existing roads closer to sensitive receptors (including residential, educational
and commercial premises) and is likely to increase traffic along the route.
Modelling and assessment of noise impacts is required
Air Quality
The scheme brings existing roads closer to sensitive receptors (including residential, educational
and commercial premises) and is likely to increase traffic along the route.
Part of the scheme lies within the Kingswood to Warmley Air Quality Management Area (AQMA)
there are a further two South Gloucestershire Council AQMAs within proximity; and the Bristol City
Centre AQMA (declared by Bristol City Council) lies within 1.5km of the southern extent of the
Scheme. All four AQMAs have been declared on the basis of exceedances of the annual NO2
objective.
The scheme will lead to a change in traffic flows and speeds on the existing road network thus
affecting pollutant concentration.
Modelling and assessment of air quality impacts is required
Greenhouse gases
Likely to have an adverse greenhouse gas impact.

Value of journey time changes(£)
Net journey time changes (£)
2 to 5min
> 5min
0 to 2min

The busy highway corridor (A4174 and M4) is part of the baseline. The overall layout of the
townscape along the A4174 would remain consistent with the baseline.
As the A4174 is already a busy highway corridor, proposed changes along the A4174 are not likely
to alter its presence or influence.
The nearby townscapes are not likely to be affected by the scheme in any direct way.

Historic Environment

Where permanent construction works take place within the highways boundary, the potential for
undisturbed below-ground archaeological remains is considered to be low. However, any
earthmoving activities within areas of land take that have not been subject to previous disturbance
have the potential to cause the loss and disturbance of known and potential buried/surface
archaeological remains, the value of which (if present) is undetermined, but has potential to be of
schedulable importance.
The impacts upon the settings of the listed buildings in the study area surrounding the Sub-scheme
is likely to be adverse.
In the absence of mitigation it is likely biodiversity features of nature conservation interest would
receive an adverse effect. However, following implementation of mitigation, there is potential for
impacts to be reduced.
Ecological surveys are required to confirm presence of habitats & species present.

Biodiversity

The works will increase the impermeable area of the road and increase surface water runoff. This
could lead to a slight adverse impact on local flood risk during operation, although it is assumed
that appropriate mitigation can be implemented and the residual risk will be insignificant.
Appropriate drainage and attenuation features will be required as part of the operational phase
drainage system to mitigate increased surface water runoff and provide appropriate treatment.
Parts of the A4174 near to Hicks Gate Roundabout are within an area identified as being at risk of
flooding, as are parts of the area identified for the off-line motorway junction.
Further consideration to flood risk during operation of the scheme will be required. At this stage,
with appropriate design and best practice, it is considered unlikely that the scheme will be at risk of
flooding or increase flood risk elsewhere.
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Water Environment

Social

Not required

£463mill

Not required

£46mill

Not required

Not applicable

£103.84m agglomeration benefits, £46.35m imperfect
competition and £1.96m labour supply

Not required

£152mill

Likely to be a negative monetary value

Not required

Likely to be a
negative monetary
value

Likely to be a negative monetary value

Not required

Likely to be a
negative monetary
value

Likely to be
adverse

-£14mill

Likely to be
minor to
moderate
adverse

Not applicable

Not applicable

Neutral

Not applicable

Not applicable

Likely to be
moderate to
large adverse

Not applicable

Not applicable

Likely to be
adverse

Not applicable

Not applicable

Likely to be
neutral

Not applicable

Not required

£531mill

Taken 10% of total user time saving benefits

Not required

£53mill

Not applicable

Likely to be
slightly beneficial

Not applicable

Not applicable

Likely to be
slightly beneficial

Not applicable

Not applicable

Likely to be slight
adverse

Not assessed

Not applicable

Likely to be
slightly beneficial

Not applicable

Not applicable

Likely to be
slightly adverse

Not applicable

–641,48
4 tonnes
–3,131
tonnes

Not applicable

Commuting and Other users

The scheme will deliver time saving benefits to commuting and other trips. The TUBA outputs have
been has been utilised to provide these results.

Reliability impact on
Commuting and Other users

Commuters and other users will benefits from increased reliability from the scheme as traffic flows
are increased and congestion decreased

Physical activity

The existing network of footpaths and cycle routes will be retained and will be extended north along
Westerleigh Road to Henfield Road to link with the existing national cycle network

Journey quality

Traveller information - Slight beneficial
Traveller views - Negligible
Travellers frustration - Slight beneficial
Fear of accidents - Slight beneficial
Route uncertainty - Slight to moderate
Traffic congestion around M4 Junction 19 and M32 Junction 1 will be reduced with changes in
speed on these links. This should bring beneficial impacts in reducing the level and extent of
accidents. However, the generation of additional traffic, the creation of the new conflict points
together with additional traffic flows combined with changes in speed is may result in an increase in
the number of accidents.
Junction will be upgraded and segregated and surveillance of pedestrian and cyclist routes will be
in line with latest design standards

Accidents

Security

Access to services

Bus services - Slight adverse
Health centre - Slight adverse

Affordability

Not assessed

Severance

Desire lines for pedestrians and cyclists will be maintained as junctions are upgraded. Relatively
few rights of way will need to be diverted as a result of the scheme
Not assessed

Option and non-use values
Cost to Broad Transport
Budget

Costs assessed by Highways England as a Strategic Order of Magnitude Estimate

Indirect Tax Revenues

Based on an increase in vehicle km and increase in fuel consumption from higher capacity and
utilisation, resulting in a gain in tax

Value of journey time changes(£)
Net journey time changes (£)
0 to 2min
2 to 5min
> 5min

Distributional
7-pt scale/
vulnerable grp
Not assessed
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Townscape

Public
Accounts

Monetary
£(NPV)

£449m benefits

Change in non-traded carbon over 60y (CO2e)

Parts of the scheme lie in close proximity to residential development, schools and other institutional
buildings and their outdoor areas.
Along the A4174, there will be changes in individual views (in some instances it may be possible to
mitigate these with planting within highway land).

Qualitative

Taken 10% of total user time saving benefits

Change in traded carbon over 60y (CO2e)
Landscape

SGC
SGC
Promoter/Official

Not assessed

Not assessed

Not assessed

Not assessed

No assessed

Not assessed

Not assessed

Not applicable

Neutral

Not applicable

No assessed

Not assessed

Not assessed

Not applicable

£235mil

Not applicable

£66mill

Not assessed
Not assessed

Table 4.20

Appraisal Summary Table

05/03/2018

Date produced:

Name of scheme:
Description of scheme:

Contact:

M4 Junction 18a Link - Eastern Option
Name
In this option, the link road connects to the south of the Dramway Roundabout via south facing slip roads. A proposed priority roundabout links to the B4465 Organisation
(along which access to Emersons green would be provided via the existing Dramway Roundabout) and Siston Lane. From this, the link road passes to the
Role
east of Pucklechurch where it joins the B4465 to the north of Pucklechurch via another priority based roundabout. The link then continues north to the M4
where access is provided via a standard grade-separated gyratory as in the Western Option over the existing alignment of the M4. Access is also provided to
the north via Westerleigh Road.

Assessment

Summary of key impacts

Impacts

Environmental

Economy

Quantitative

Business users & transport
providers

The scheme will deliver time saving benefits to business trips. The TUBA outputs have been has
been utilised to provide these results.

Reliability impact on Business Car business and good vehicle travel times will benefit from reliability improvements as traffic flow
and congestion are reduced.
users
Regeneration
The Regeneration Assessment, underpinned by the approach outlined in DfT’s WebTAG Unit A22, demonstrates that the regeneration opportunities arising from the Eastern Option amounting to
potentially 2,200 FTE jobs.
Wider Impacts
The scheme improves productivity of local economy through improving transport provision,
bringing businesses closer to each other and to the labour market
Noise
The land use surrounding the scheme between the M4 and Hicks Gate Roundabout varies and
includes both commercial and residential, there are Noise Important Areas along the A4174.
The scheme brings existing roads closer to sensitive receptors (including residential, educational
and commercial premises) and is likely to increase traffic along the route.
Modelling and assessment of noise impacts is required
Air Quality

Landscape

Townscape

Biodiversity

Commuting and Other users

Public
Account

£496mill

Taken 10% of total user time saving benefits proportioned to
businesses by share of total time savings

Not required

£50mill

£174m benefits

Not required

Not applicable

£131.50m agglomeration benefits, £49.64m imperfect
competition and £2.37m labour supply

Not required

£184mill

Likely to be a negative monetary value

not required

Likely to be a
negative monetary
value

not required

Likely to be a
negative monetary
value

Likely to be
adverse

-£14mill

Likely to be
moderate to
large adverse

n/a

n/a

Likely to be
large adverse

n/a

In the absence of mitigation it is likely biodiversity features of nature conservation interest would
receive an adverse effect. However, following implementation of mitigation, there is potential for
impacts to be reduced.
Ecological surveys are required to confirm presence of habitats & species present.

n/a

Likely to be
adverse

n/a

The works will increase the impermeable area of the road and increase surface water runoff. This
could lead to a slight adverse impact on local flood risk during operation, although it is assumed
that appropriate mitigation can be implemented and the residual risk will be insignificant.
Appropriate drainage and attenuation features will be required as part of the operational phase
drainage system to mitigate increased surface water runoff and provide appropriate treatment.
Parts of the A4174 near to Hicks Gate Roundabout are within an area identified to be at risk of
flooding. Further consideration to flood risk during operation of the scheme will be required, at this
stage, with appropriate design and best practice, it is considered unlikely that the scheme will be a
risk of flooding or increase flood risk elsewhere.

n/a

Likely to be
neutral

n/a

Not required

£521mill

Taken 10% of total user time saving benefits

Not required

£52mill

Not applicable

Likely to be
slightly adverse

Not applicable

Not applicable

Likely to be
slightly beneficial

Not applicable

Not applicable

Likely to be
slight adverse

Not assessed

Not applicable

Likely to be
slightly beneficial

Not applicable

Not applicable

Likely to be
slightly adverse

Not applicable

Not assessed
Likely to be
moderately
adverse
Not assessed

Not applicable

Not applicable

£230mil

Not applicable

£63mill

The scheme will deliver time saving benefits to commuting and other trips. The TUBA outputs
have been has been utilised to provide these results.

Commuters and other users will benefits from increased reliability from the scheme as traffic flows
are increased and congestion decreased

The existing network of footpaths and cycle routes in the vicinity of Pucklechurch and Dramway
junctions will be retained and improved. The option will retain access along Parkfield Road but a
number of rights of way will need to be diverted

Traveller information - Slight beneficial
Traveller views - Negligible
Travellers frustration - Slight beneficial
Fear of accidents - Slight beneficial
Route uncertainty - Slight to moderate
Traffic congestion around M4 Junction 19 and M32 Junction 1 will be reduced with changes in
speed on these links. This should bring beneficial impacts in reducing the level and extent of
accidents. However, the generation of additional traffic, the creation of the new conflict points
together with additional traffic flows combined with changes in speed is may result in an increase
the number of accidents.
At new junctions, facilities for pedestrians and cyclists will be provided with surveillance in line with
the latest design standards. At existing locations, facilities will either be improved or will match
existing provision
Bus services - Slight adverse
Local Primary School - Slight adverse

Value of journey time changes(£)
Net journey time changes (£)
0 to 2min
2 to 5min
> 5min

Distributional
7-pt scale/
vulnerable grp
Not assessed

n/a

Physical activity

Access to services

Not required

Likely to be
adverse

Reliability impact on
Commuting and Other users

Security

Monetary
£(NPV)

n/a

D

Social

Water Environment

Accidents

Qualitative
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The busy highway corridor (A4174 and M4) is part of the baseline. The overall layout of the
townscape along the A4174 would remain consistent with the baseline.
As the A4174 is already a busy highway corridor, proposed changes along the A4174 are not likel
to alter its presence or influence.
In the northern part of the scheme, there are however likely to be impacts to the setting of
Pucklechurch.
Where permanent construction works take place within the highway boundary, the potential for
undisturbed below-ground archaeological remains is considered to be low. However, any
earthmoving activities within areas of land take that have not been subject to previous disturbance
have the potential to cause the loss and disturbance of known and potential buried/surface
archaeological remains, the value of which (if present) is undetermined, but has potential to be of
schedulable importance.
The impact upon the settings of the listed buildings in the study area surrounding the Sub-scheme
is likely to be adverse, in particular on those listed buildings on the outskirts of Pucklechurch.

Historic Environment

Journey quality

Value of journey time changes(£)
Net journey time changes (£)
0 to 2min
2 to 5min
> 5min

The scheme brings existing roads closer to sensitive receptors (including residential, educational
and commercial premises) and is likely to increase traffic along the route.
Part of the scheme lies within the Kingswood to Warmley Air Quality Management Area (AQMA)
there are a further two South Gloucestershire Council AQMAs within proximity; and the Bristol City
Centre AQMA (declared by Bristol City Council) lies within 1.5km of the southern extent of the
Likely to be a negative monetary value
Scheme. All four AQMAs have been declared on the basis of exceedances of the annual NO2
objective.
The scheme will lead to a change in traffic flows and speeds on the existing road network thus
affecting pollutant concentration.
Modelling and assessment of air quality impacts is required
–629,889
Likely to have an adverse greenhouse gas impact.
Change in non-traded carbon over 60y (CO2e)
tonnes
–2,910
Change in traded carbon over 60y (CO2e)
tonnes
Parts of the scheme lie in close proximity to residential development, schools and other
institutional buildings and their outdoor areas.
Along the A4174, there will be changes in individual views (in some instances it may be possible to
n/a
mitigate these with planting within highway land).
The new southern link roads/ dual carriage way(s) would be out of character with the existing 'rura
environmental; and thus there woudl be a change in landscape character of the area

Greenhouse gases

SGC
SGC
Promoter/Official

Not assessed

Not assessed

Affordability

Not assessed

No assessed

Severance

The option will retain access along Parkfield Road but the new link road will sever a number of
existing rights of ways which will need to be diverted along appropriate crossing points

Not applicable

Option and non-use values

Not assessed

No assessed

Cost to Broad Transport
Budget

Costs assessed by Highways England as a Strategic Order of Magnitude Estimate

Indirect Tax Revenues

Based on an increase in vehicle km and increase in fuel consumption from higher capacity and
utilisation, resulting in a gain in ta

Not assessed

Not assessed

Not assessed

Not assessed
Not assessed

Not assessed

Commercial and procurement
(Commercial Case)
This section provides a commercial case for the scheme, which is appropriate for this stage in the
scheme development. DfT ’The Transport Business Cases’ document, 2013 states that:
The commercial case provides evidence on the commercial viability of a proposal and the procurement
strategy that will be used to engage the market. It should clearly set out the financial implications of the
proposed procurement strategy. It presents evidence on risk allocation and transfer, contract timescales
and implementation timescale as well as details of the capability and skills of the team delivering the
project and any personnel implications arising from the proposal.
The options presented in this report are for major highway schemes with improvements to the Strategic
Road Network and local road network. It is assumed that a highway scheme of this scale, cost and with a
direct impact on the Strategic Road Network would be delivered by Highways England as part of their
RIS programme of scheme.
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5.1 Output based specification

It is assumed that the commercial case for the scheme would align with Highways England processes.
The Project Control Framework (PCF) is the Highways England approach to managing major projects and
covers the development and delivery major projects. It comprises:
A standard project lifecycle



Standard project deliverables



Project control processes



Governance arrangements

D



Outcomes for the scheme are:



Economic growth

Better interface between local and strategic road networks

A requirement of the PCF process is to undertake Stage Gate Assessment Reviews, to provide basic
assurance that:
•

The stage is complete and is within tolerance

•

The project control framework has been followed

•

The project is ready to proceed to the next stage, subject to investment authorisation

The process ensures the outcomes and output of the scheme will be met.

5.2 Commercial and procurement strategy, including
procurement options
It is envisaged that the scheme would be developed alongside other Highways England’s RIS schemes.
The procurement of the schemes could be determined by Highways England. The procurement strategy
would be aligned with PCF. An overview of the investment decision points is shown in Figure 5‐1.
78
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Figure 5‐1: Investment decision points defined in PCF

5.3 Commercial and procurement recommendation
Both scheme options are considered commercially viable, thus have a ‘commercial case’. The
Commercial Case will need to be further developed at the Outline Business Case stage to include details
of:
Required services



Market analysis, including supplier relationship



Commercial estimates, performance management and commercial assurance



Procurement timelines



Risk issues



Risk allocation and transfer



Limits of liability



Human resources

D
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Affordability (Financial Case)
6.1 Introduction
CH2M have prepared indicative cost estimates for the scheme options to provide a rough indication of
how much the overall scheme might cost. This section outlines the methodology employed and
assumptions made in developing those cost estimates.

6.1.1

Impact on the capital baseline and Impact on the Road Investment
Strategy funding

M4 Junction 18a will be considered by Highways England alongside several other schemes, as part of
their Route Investment Strategy (RIS) programme of works. Through this process, Highways England
would prioritise schemes and allocate a budget, which is still to be agreed.
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The current Highways England Strategic Business Plan15 outlines the annual funding profile for RIS 1
period (2015 to 2020) and an anticipated budget for the first year of RIS 2 period (2020 to 2021), within
which M4 J18a could be included. Appendix I of the document outlines a high‐level Funding Profile (5
Year Budget/Plans), with the budget for ’Major and smaller projects’ in the first year of RIS 2 period
being £3,099,000,000 (2020‐2021).
The Business Plan outlines projects to be delivered within the RIS 1 period, and in the South West region
includes “M49: New junction to provide strategic access to Severnside and Avonmouth; this will support
the Enterprise Zone and local growth in the Bristol area.” Therefore, funding of a new M4 J18a within
the RIS 2 period is considered feasible, although it is noted that the Combined Options (4a, 4b, 4c) have
considerably higher costs than other options.

D

6.2 Affordability recommendation

As the development of M4 Junction 18a and link road is still at an early stage, all costs should be
interpreted with a degree of caution. Several design elements have not yet been investigated, and as
the design is refined the costs are liable to change accordingly. The final cost will depend on several
factors, including but not limited to: actual site conditions, the final design of the scheme, the materials
used, the construction methodologies employed by contractors and the prevailing construction rates at
the time of implementation. The above paragraphs detail the assumptions that have been made in the
preparation of the estimate.
As the Outline Business Case is developed, the following will be considered in more detail:


Accountancy impact



Cash flow and tax implications



Efficiency



Budget management arrangements



Finance risks

15 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/396487/141209_Strategic_Business_Plan_Final.pdf
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Programme and project management
(Management Case)
7.1 Introduction
The management case will provide information about the feasibility and practicality of delivering the
project and demonstrates that appropriate governance and project management are in place for the
project.

7.2 Management arrangements
Currently (SOBC stage) the project is managed and promoted by South Gloucestershire Council, so
governance is in line with its governance, organisational structure and roles. At the OBC stage it is
envisaged that the project would be managed and promoted by Highways England. It is therefore
assumed that Highways England’s Project Control Framework would be used.
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The governance would include:


A Senior Responsible Officer



A Senior User



A Senior Supplier



Project Manager

D

A Project Board would be set up include the SRO, Senior User and Senior Supplier and would be
supported by the Project Manager and various technical specialists from Highways England and the
supply chain.

7.2.1

Risks and issue management

The effective management of risk and uncertainty through accurate evaluation and proactive mitigation
of risks is critical to the success of the project. To achieve this, the risk management team and other
project stakeholders will be provided with a clear understanding of how risk management is performed
across the project.
The following guiding principles will be adhered to:


Risk management is part of all project management activities and decision‐making



Risk management will be proactively and consistently applied throughout the project lifecycle



The management of risks is to ensure their reduction to a level as low as ‘reasonably practical'
or adopt appropriate mitigation strategy



A risk management plan will be initiated at the beginning of the project



Risk communication will be open and transparent to all stakeholders

A Quantified Risk Assessment (QRA) has be undertaken for the project, in line with the WebTAG
guidance on Scheme Costs (DfT TAG Unit A1.2, November 2014).
The main purpose of a QRA is to support the scheme costing to cover the construction of the scheme, by
predicting the level of risk contribution, having a defined level of confidence. QRA allows for uncertainty
in unplanned and unforeseen additional cost items that cannot be included in the project costs. It helps
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focus attention on priority areas. Consideration will be given to both cost risks (financial) and schedule
risks (delay).
The QRA process involves four steps. Step 1 is identification of all risks affecting the project through risk
workshops and risk reviews, resulting in a risk register. Risk workshops will include a mixture of
expertise such as engineers, designers, cost consultants, procurement specialists and environmentalists.
Typically, the risk register is instigated with a list of project risks with qualitative information, then
through various workshops and iterations. The risk register will be developed into a comprehensive risk
register to log the full spectrum of potential risks (also opportunities if necessary). Appropriate risk
owners will be allocated for each risk and progress on the management of the key risks will be discussed
at each Project Board meeting. Periodic risk workshops will review all risks, add new risks and close
expired risks as the project progresses.

High

Medium
2
Low
1

3

6

9

2

4

6

1

2

3

High

Medium

Low

1

2

3

D

Likelihood / Probability

3
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Step 2 of the QRA process is analysis of the various risks by defining their distributions in terms of
probabilities, impacts and knock‐on effects. This information is gathered through risk workshops and
other interactions. A qualitative risk ranking will be undertaken in the form of a standard decision matrix
using the concept shown below. Each risk will be assessed using a score; High, Medium and Low, for
cost, time, performance, and probability to calculate an overall risk scoring and to categorise into Red,
Amber, or Green. This process will be developed and tailored for better fit for this type of project.

Severity

Figure 7‐1: Standard decision matrix

In addition to the above, for the QRA process, monetised risk quantities will be agreed through group
consensus for each individual risk for the minimum impact, maximum impact, likely impact and
likelihood/probability of occurring.
An indicative likelihood/probability scale that will be used is shown in Table 7‐1.
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Probability

Likelihood

Scale

1

Almost Certain

Confident that risk is very likely to occur

95%

2

Likely

Almost certain that risk will occur

50%

3

Possible

Probable chance that risk will occur

25%

4

Unlikely

Remote chance that risk will occur

12.5%

5

Rare

Very unlikely to happen, rare or exceptional occurrence

5%

Table 7‐1: Indicative likelihood/probability scale
Step 3 is undertaking the risk modelling using Monte Carlo simulation (in this project @Risk® software
was used). A risk model will be constructed by CH2M using the Microsoft Excel and @Risk® software
packages. The model will use the Monte‐Carlo simulation theory by replicating a large number of
iterations (10,000) of likely project risk scenarios. Confidence levels relating to the cost of the scheme
are obtained from the distribution of the averaged results produced by the simulations.
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Step 4 is analysis of the results against required contingency needs for the project. The 50% percentile
value P(50) is reported in line with WebTAG guidance. The Project Board will use other results of the
QRA, including other percentile values, to monitor and manage risks at overall project level as it
progresses.

D

The risk register will be reviewed and QRA updated on a regular basis. The management strategy will
enforce a systematic approach to responding to the various risks during the project lifecycle and will
continuously look to avoid, mitigate, transfer, or accept risks. In many cases, additional technical work or
surveys, or early discussions with partners, will reduce or mitigate risks. Risk control measures, such as
preventive, corrective, directive or detective measures will be in place to treat risks. Delivery and
contractor teams will be responsible for managing their risks and reporting any newly identified risks to
the Project Manager. Risks escalated to Medium or High which could impact on the progress or financial
position of the project will be referred by the Project Manager to the Project Board.
The QRA is presented in Appendix G.

7.3 Project management plan (PMP) and assessment
Appendix I contains the current PMP for the scheme.

7.3.1

Reporting

As part of the PCF process, the Highways England Major Project team has established a Project Board for
the scheme. This Board is chaired by the SRO and attended by the Senior User and Senior Supplier and
other attendees as required by the SRO.
The Project Manager is responsible for reporting progress and other matters to the Project Board.
Highlight reports for the Board include updates on progress against milestones, key issues and risks,
actual and forecast financial information, next steps, and items escalated to the Board for consideration
and decision.
Financial reporting is carried out in accordance with the requirements of the Major Projects Portfolio
Office and statutory processes.
As part of the PCF process, the scheme is subject to audits and reviews through the Stage Gate
Assessment Review (SGAR) process and the Office of Government Commerce Gateway Review
processes. The outcomes of these reviews (when completed) will be provided to the SRO.
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7.3.2

Lessons learnt

Highways England plan and deliver new junctions on the Strategic Road Network, and improvements to
the trunk road, which are comparable to the ring road. Examples of evidence of similar projects is set
out in Table 7‐2.

Name

Status

A14 Cambridge
to Huntingdon
Improvement
Scheme

Planned
(2016‐
2020)

Description
Proposals include:
 Widening carriageway
 Bypass to the south of
Huntingdon
 New local access road
 Junction improvements

Notes

£1.5
billion

The government has
committed £1.5 billion of
investment toward the scheme,
recognising its importance in
terms of relieving congestion
and unlocking growth.

Scheme comprises of:
 Widening urban section of
carriageway to 4‐lane
 Upgrading rural section to
dual carriageway standard

£150
million

Current
(2015‐
2016/17)

Scheme comprises of:
 Construction of a dual 2‐
lane carriageway
 New junction with the M1

£162.1
million

Completed
(2008‐
2010)

Scheme comprises of:
 Construction of a dual 2‐
lane carriageway
 Improvements to M1
Junction 13

£162
million

Scheme included provision for:
 22km of the A1 dual
carriageway upgraded to
three‐lane motorway
standard

£318
million

Current
(2013‐
2015)

A5‐M1 Link
(Dunstable
Northern
Bypass)

A421 Bedford
to M1 Junction
13

Main construction began in
2013 and is due to be
completed in 2015. The scheme
has been successfully delivered
through the PCF process.
The finished scheme will relieve
congestion through Dunstable
and reduce journey times for
long distance traffic. It will also
unlock land for development
and boost economic growth.
Outturn economic benefits
appraised one year after
opening of the scheme amount
to £783.5 mllion in journey
time benefits with a BCR of 5.9.

D
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A453 Widening
(M1 Junction
24 to A52
Nottingham)

A1 Dishforth to
Leeming
Improvement
Scheme
(Southern
Section)

Cost

Completed
(2009‐
2012)

The scheme has helped reduce
high levels of accidents and
congestion whilst enhancing
journey time reliability.

Table 7‐2: Similar Highways England projects (Source: Jacobs, A428 Black Cat to Caxton Gibbett SOBC)

7.3.3

Dependencies

At this stage in the project, the dependencies can be defined as follows:


Inclusion in the RIS programme and associated funding allocation



Development Consent Order



Completion of JTS



Adoption of LTP that includes M4 Junction 18a

7.4 Programme
It is assumed that the project will require a Development Consent Order. The indicative programme for
the scheme development is shown below:
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7.5 Assurance and approvals plan
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The Highways England Investment Control Framework (ICF) sets out the assurance processes for the
scheme. The Highways Investment Board (HIB) and internal Major Project procedures (for example the
PCF) are also used. The scheme is subject to peer review and audits such as the Office of Government
Commerce Gateway Review and Stage Gate Assessment Review (SGAR).
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Recommendation
The business case for the scheme needs to:


Be supported by a robust ‘case for change’ that fits with wider public policy objectives ‐ the
‘Strategic Case’;



Demonstrate value for money ‐ the ‘Economic Case’;



Be commercially viable ‐ the ‘Commercial Case’;



Be financially affordable ‐ the ‘Financial Case’; and



Be achievable ‐ the ‘Management Case’

Table 8‐1 is a summary of the transport case for the Western and Eastern Options.

Strategic Case

Western Option (1)

Eastern Option (3a)
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Case (as prescribed in
guidance)

Good fit to wider public policy of
economic growth and relieving
congestion. Significant reduction in delay
and accidents.

Good fit to wider public policy of
economic growth and relieving
congestion. Significant reduction in delay
and accidents.

£428 million (Outturn)

£378 million (Outturn)

Economic Case – Economy

Very High Value for Money

Very High Value for Money

Economic Case ‐Environment

Adverse impact to natural environment,
historic environment in some places, e.g
Folly Brook

Adverse impact to natural environment,
historic environment in many places,
such as around Pucklechurch, the AONB
and Green Belt.
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Financial Case

Economic Case –
Regeneration

Potential facilitation of 5,700 jobs

Potential facilitation of 2,200 jobs

Economic Case –
Regeneration

Gross Value Added (GVA)

Gross Value Added (GVA)

£449m

£174m

Economic Case – People

Low adverse impact to people and
communities, in many places

High adverse impact to people and
communities, in some places

Management Case‐ Delivery
Case

Both options are considered to be
achievable and have a management case.
Subject to dependencies: these include
prioritisation within the West of England
major scheme programme; inclusion
within the RIS programme and associated
funding allocation. A Development
Consent Order will be required. Western
option considered to have a stronger
case.

Both options are considered to be
achievable and have a management case.
Subject to dependencies: these include
prioritisation within the West of England
major scheme programme; inclusion
within the RIS programme and
associated funding allocation. A
Development Consent Order will be
required. Eastern option considered to
have a weaker case.

Management Case – Public
Acceptability

74% of people support a new J18a, of
which 51% of people who completed the
questionnaire preferred this route

74% of people support a new J18a, of
which 17% of people who completed the
questionnaire preferred this route, with
strong objections to the Eastern routes.
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Case (as prescribed in
guidance)

Western Option (1)

Eastern Option (3a)

Commercial Case

The scheme is considered commercially
viable and aligns with Highways England
Project Control Framework processes.

The scheme is considered commercially
viable and aligns with Highways England
Project Control Framework processes.

Table 8‐1: Summary of the Transport Case for the Western and Eastern Options
RECOMMENDATION:
The Western Option (1) is recommended as the best performing option, based on the assessment
work undertaken for the Strategic Outline Business Case. The Western Option offers a greater
potential to facilitate additional jobs, and it has less environmental challenges than the Eastern
Option.
For the scheme to be progressed it needs to be prioritised by Highways England against national
schemes and included in the RIS programme.
If prioritised, the following work would be required by Highways England:
Further scheme development work



Outline Business and associated design and tendering work



Development Consent Order (including planning, environmental and land consents)



Full Business case



Construction of the scheme.

D
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