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1 Introduction
The four West of England Councils have produced a West of England Joint Transport Study (JTS),
published in October 2017. 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 road connection 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 Adopted Core Strategy as follows:

ra
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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 Green1. The group Gateway2Growth, believe the scheme could
open up at least 7,000 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.

1.1 Location and Description
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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. The study will:
Identify the exact nature of the problems and the need for an intervention utilising extant and
emerging information;
Identify options for increasing capacity and resilience on this part of the transport network
across all surface transport modes;
Examine 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; and
Use DfT’s Early Assessment and Sifting Tool to reduce a ‘long’ list of options to a ‘short’ list for
fuller appraisal.

The full impact of the scheme on the surrounding road network and area will be reported in detail.
The impact on connectivity to the east, west and north will be determined in addition to connectivity
into Bristol to the south. The impact of travel in the wider area will also be considered, for example
the impact of the scheme on long distance travel into south Wales, which will involve consideration
of toll changes.
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 (see Section 3, JTS

1 http://www.bristolpost.co.uk/transport‐secretary‐meeting‐offers‐fresh‐hope‐new/story‐28579793‐detail/story.html
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SECTION 1 – INTRODUCTION

proposals, full and dashed light blue line). Scheme options will be tested assuming future
development patterns in accord with core strategies and the Joint Spatial Plan (JSP).

1.2 Business Case Requirements
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 is to develop and assess
scheme options for link between the M4 and the A4174 Ring Road. The scheme concept is to be
developed and supported by a Strategic Outline Business Case delivered by March 2018.
The study methodology will follow the WebTAG guidance on the process for appraisal work. The
study work is divided into three main phases:




Phase 1 – WebTAG Appraisal Stage 1, Steps 1‐4 – identifying objectives (the focus of this report);
Phase 2 – WebTAG Appraisal Stage 1, Step 5 and 6, Option development and sifting and Option
Assessment Report (OAR)/Appraisal Specification Report (ASR); and
Phase 3 – Strategic Outline Business Case (SOBC).
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Highways England is a project partner and hence the Project Control Framework Process is being
followed, which is a joint Department for Transport and Highways England approach to managing
major projects.

1.3 Early Assessment and Sifting Tool

The DfT’s Early Assessment and Sifting Tool is a defined step in the appraisal process set out in
Transport Analysis Guidance (TAG). It is a decision support tool that has been developed to ‘quickly
summarise and present evidence on options in a clear and consistent format’.
Figure 1.1 illustrates the TAG appraisal process. The Early Assessment and Sifting process is the sixth
step in the appraisal process and hence builds on the previous five steps comprising of:
Understanding the current situation;
Understanding the future situation;
Establishing the need for intervention;
Identifying objectives and defining geographic area of impact; and
Generating options for consideration.

D
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SECTION 1 – INTRODUCTION

Figure 1.1: Overview of the Option Development Process

1.4 Purpose and structure of this report
The purpose of this report is to document work undertaken to assess M4 Junction 18a Link options
using the Early Assessment and Sifting Tool framework and provide information on the appraisal and
assessment steps prior to the Early Assessment and Sifting Tool assessment. This report will inform
the M4 Junction 18a Preliminary (Strategic Outline) Business Case.
Sections 2 and 3 summarise the current and future situation (policies and travel demand) and
Section 4 provides information on the need for M4 Junction 18a. Section 5 provides information on
scheme objectives, Section 6 presents the geographical area of impact and Section 7 outlines
constraints. Sections 8 and 9 provide details about the scheme options and Section 10 summarises
the approach to, and results of traffic modelling. Section 11 contains the Early Assessment and
Sifting Tool assessments of the options. Section 12 provides supporting information and analysis
that underpins the Early Assessment and Sifting Tool assessment.
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1.5 Other Reports
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 to the Strategic Outline Business Case. 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.
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.
Environmental Baseline Report
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An Environmental Baseline Report is appended to the OAR, which outlines the environmental
baseline and 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

D

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 GBATS2, 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 questionnaire;
The feedback received via letters and emails;
Other feedback received; and
Feedback in letters received before the start of the consultation period.

This OAR is appended to the Strategic Outline Business Case for the scheme.

2 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 with, and has been used to assess a number of
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.

4

2 Understanding the Current Situation
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Figure 2.1 repeats and summarises the transport context of the scheme.

Figure 2.1: Transport Context Map, with Junction Names

D

For more information, please refer to the Phase 1 report, which is included as Appendix A to the
Strategic Outline Business Case.

2.1.1 Current Transport and Other Policies
The Joint Local Transport Plan 3 (JLTP3) 2011‐2026 is a joint plan which covers Bristol City Council,
Bath & North East Somerset, North Somerset and South Gloucestershire Council areas. The JLTP3
vision is to provide an “affordable, low carbon, accessible, integrated, efficient and reliable transport
network to achieve a more competitive economy and better connected, more active and healthy
communities.”
The additional M4 link is referenced in the context of ‘Future ideas to 2026’ where the document
states that plans for other Significant Transport Schemes include “investigation of additional
transport links including a new road link between the M5 and South Bristol, A36/A46 link and M4
link.”
The Core Strategy is the key planning policy document for South Gloucestershire, setting out the
general location of development, its type and scale, as well as protecting what is valued about the
area. The Core Strategy was adopted in 2013 and covers the period 2006‐2027.
The M4 Link is referenced in the South Gloucestershire Adopted Core Strategy as follows:
“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 Highways England)
and central government during the plan period.”
5

As the need for the Link is identified with the Core Strategy for South Gloucestershire, and within the
JLTP3 it has an established and agreed policy context and complements the overarching
development plans for the local area.

2.1.1.1 Road Investment Strategy
The Department for Transport Road Investment Strategy (RIS) for the 2015/16 – 2019/20 road
period3 states that “Inconsistent and insufficient investment in roads has left our network paying the
price, with capacity being close to breaking point at certain points, poor connectivity at others, and
increasingly common environmental black spots”.
It is acknowledged that capacity on the SRN has become a major issue in recent years, with parts of
the network becoming increasingly congested. It is important that this continues to be addressed, to
ensure that the network drives, instead of constrains growth.
The strategic vision for the network includes aspirations such as the number of people killed or
seriously injured on the SRN approaching zero, a free‐flow core network, with a mile a minute
speeds increasingly typical and more users, more happy with more journeys, leading to road user
satisfaction levels of 95%.
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There are eight identified areas of focus which form the Performance Specification for the next five
years. These include making the network safer and improving user satisfaction, while smoothing
traffic flow and encouraging economic growth. Also delivering better environmental outcomes and
helping cyclists, walkers, and other vulnerable users of the network at the same as time as achieving
real efficiency and keeping the network in good condition.
The first RIS outlines that “Consideration of a second road period has begun to ensure that the next
RIS will have what it needs to continue this transformation”.

2.1.2 Current Travel Demand

The Phase 1 report outlines that the Core Strategy for South Gloucestershire states that since 1991
traffic on the roads of the north fringe of Bristol has increased by 50% (compared to the national
average of 21%).
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There is high car dependency in South Gloucestershire and the north fringe of Bristol, which is
associated with a lack of alternatives available in the area. A number of public transport measures
are being implemented in the area, including MetroBus routes to central and south Bristol. The JTS
also outlines further complementary public transport schemes to be implemented, including
additional MetroBus routes.
Existing models indicate that there are around 2,500 trips in both the AM and PM peaks respectively
that are travelling to or from the eastern fringe of Bristol to the motorway network. This traffic is
currently accessing via Junction 19, typically through the Hambrook section of the A4174, or are
travelling on the A420, or B4465 through Pucklechurch & Hinton to or from Junction 18.
Information taken from the GBATS4 transport model, summarised in the Phase 1 report shows that
there is a strong demand from east Bristol to central and west Bristol.

3 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/408514/ris‐for‐2015‐16‐road‐period‐web‐version.pdf
4 GBATS (Greater Bristol Area Transport Study model) 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 with, and has been used to assess, a number of 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 (commuting, other home based trips and business journeys) and income level of travellers.
6

2.1.3 Current Transport Opportunities and Constraints
There are a number of constraints within which scheme options have been developed, and these are
outlined in detail in Section 6. Constraints considered include environmental, land use, engineering,
funding and additional required improvements to the network.
Based on evidence found to date including a review of current and emerging policy and JTS work
current transport‐related problems in the area include:

ra
ft

Congestion and traffic growth on West of England’s local and strategic road networks;
Safety issues;
Poor transport network resilience;
Poor air quality in areas of Bristol and Bath; and
Lack of real alternatives to the car for some residents and businesses in the West of England.

D
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3 Understanding the Future Situation
3.1.1 Future Transport and Other Policies
The four West of England authorities are working together to prepare a Joint Spatial Plan and Joint
Transport Study (the latter to inform a refresh of the JLTP). When adopted, the JSP and JLTP will
provide the strategic overarching development framework and supporting transport vision for the
West of England to 2036.
The four authorities’ existing Core Strategies make provision for some 66,000 dwellings. This is
predominantly on previously developed land (60.23%). There is supporting growth at towns, and
villages and also several greenfield strategic locations in existing local plans. When compared to the
housing target figure identified there are up to 39,000 additional dwellings to 2036, that need to be
planned for through the JSP spatial strategy.
The JTS includes proposals for a package of integrated public transport, walking, cycling and highway
investment, to tackle congestion, improve air quality and promote more sustainable travel choices,
and deliver housing and employment growth up to 2036.
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The consultation draft includes the M4 Junction 18a and link to the A4174 Ring Road, plus an
extension of the ‘smart’ motorway management scheme. Within the JTS, the following major
transport schemes are committed in the Bristol – Yate corridor:
MetroBus (including a route to Emersons Green); and
MetroWest Phase 2 (increased train service frequencies at Yate).

MetroBus is a rapid public transport system which will transport large numbers of people around the
area by using a combination of segregated busways and bus lanes, the scheme includes some road
space reallocation. The project will improve the public transport offer to residents across the city
and aims to improve traffic flows and reduce congestion in the city centre.
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MetroWest Phase 2 is a rail scheme with a principal business objective to deliver a more resilient
transport offer and improve accessibility to the rail network. Supporting objectives include
mitigating transport congestion in the North Fringe and Yate corridor.
More information on the JTS and JSP and their relevance to the scheme is outlined within the Phase
1 report.

3.1.2 Future Travel Demands

The JSP will provide the framework to deliver up to 105,000 net additional new homes and 82,500
net jobs between 2016 and 2036. Combined with background growth in traffic, this is forecast to
result in traffic growth of circa 15% across the West of England.

8

4 The Need for Intervention
The primary highway corridors into and across Bristol are congested and continued traffic growth
threatens the future economic prosperity of the sub‐region.

ra
ft

Figure 4.1 presents the expected congestion levels in 2036. This data has been extracted from the
GBATS model. The size of highlighted junctions and links indicate near or overcapacity junctions and
the quantity of traffic affected.
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Figure 4.1: Impact of congestion in and around the study area 2036

Collision data for key corridors in the study area is presented in Figure 4.2.

9
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Figure 4.2: 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.
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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.
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5 Identifying Objectives
Based on the information presented within the Phase 1 report, objectives for the scheme have been
developed in order to:




Align with national and local policies, issues and priorities;
Understand impacts of a scheme; and
Define ‘success’.

5.1 Scope of Study
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.

D
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As outlined previously, the JTS and current policy documents have established the need for a
highway link between the M4 and A4174 Ring Road. Therefore this is the only option considered
within this report. Although, in line with scheme objectives outlined below, access for non‐car
modes will be protected and enhanced. Complementary public transport, cycling and walking
schemes are being provided through LTP3 and will continue to be provided through the JTS.

Figure 5.1: JTS Proposals

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 (see Section 3, JTS
proposals, full and dashed light blue line).

5.2 Scheme Objectives
The objectives of the M4 Junction 18a Link scheme were agreed as part of Phase 1 of the study, and
further information is outlined in Appendix A to the Strategic Outline Business Case. For
convenience, the study objectives are repeated here:



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;
11






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; and
Protect and enhance access for non‐car modes.

6 Geographic Area of Impact to be
addressed by the Intervention
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; and
Strategic Road Network assessment area.
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As shown in Figure 6.1.

Figure 6.1: Study area

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



Internationally and nationally designated sites e.g. The Severn Estuary SPA, Ramsar site and SAC;
and
Air Quality Management Areas (AQMAs) e.g. South Gloucestershire Councils. Kingswood to
Warmley AQMA.

12

7 Constraints
7.1 Geographical Locations for Assessment
The scope of the study was to consider provision of a new junction between the existing M4 Junction
19 and M4 Junction 18, and provision of a Link to the A4174, north Bristol. Locations within 2
kilometres of existing junctions are not normally permitted. This limited the study area from the
outset of the project.
Constraints presented within this section then narrowed down the locations for assessment further.
The choice of location for a new major interchange on the existing route is limited. This is due to a
number of factors, including the fact that development extends up to the existing highway
boundary, and there are other environmental designations abutting the boundary.
Three broad geographical locations for assessment emerged during the first phase of the project,
these are:
Western Area (Lyde Green);
Central Area; and
Eastern Area (Pucklechurch).
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Constraints which have been considered include the following:
Environmental Constraints

Engineering Constraints

Land take

Condition of existing structures

Effect on property

Existing land uses

Topography

Effect of ecology, including designations such as SSSI

Geology

D

Effect on landscape, including designations such as Areas
of Outstanding Natural Beauty

Effect on public rights of way

Existing traffic flows

Effect on heritage

Existing junctions and interchanges

Effect on green belt

Ability to manage traffic during construction

Effect on noise and air quality

Ability to manage traffic during maintenance

Effect on visual impact

Connections to existing transport network

Effect on people and communities

7.2 Wider Geographical Area
The town of Yate is located approximately 7 kilometres north of the M4. At the 2011 census the
population was 21,603 with the total population of the surrounding urban area approaching 35,000.
Regular bus services link Yate with Bristol city centre and other towns in South Gloucestershire such
as Emersons Green. The JTS includes a proposal for a new road link from Yate to the new Junction
18A, which will enable traffic to Yate to directly access Emersons Green and the east of Bristol. The
JTS states that the link will ‘also improve connectivity from Yate to the M4, significantly improving
the attractiveness of the town for inward investment and promoting local economic growth’.
Westerleigh is a clustered village located between the M4 and Yate, either side of Shorthill
Road/Westerleigh Road. The total population at the 2011 census was 3,755.
Siston is a village in South Gloucestershire, located south of Pucklechurch around the junction of
Gibbs Lane and Siston Lane. The total population taken at the 2011 census was 4,809.
13

Warmley is a village in South Gloucestershire, located to the east of Bristol, along the A420 close to
the Deanery roundabout. The JTS includes a proposal to open a Park and Ride site at Warmley, to
serve the Orbital MetroBus.

7.3 General Environmental Baseline
Baseline environmental constraints and designations are included in the Environmental Baseline
Report (Appendix A of this report). The Environmental Baseline Report presents sources used to
obtain information (desk based study) and assists with the early identification of any potential
environmental impacts that may constrain route options, or that will need to be addressed as part of
the design process.
The study area differs depending on the technical area under consideration as part of the Early
Appraisal and Sifting Tool. Where relevant, the extent of the study area is defined.
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7.3.1 Western Area (Lyde Green)

Figure 7.1: Western Area (ariel view)
Source: Bing Maps

Options for locating a new motorway junction and link are limited in this area, due to existing and
committed land uses abutting the existing road network. There are a number of existing land uses
within the vicinity of Westerleigh Road, between the M4 and Lyde Green roundabout. These include
a Sainsbury’s distribution centre, Bristol & Bath Science Park, the Folly pub and Emerald Park
Business Park. A sub‐station for the Science Park is located adjacent to the Westerleigh Road/Folly
Brook Road roundabout.
The existing residential area of Emersons Green is located to the west of the A4174 Ring Road in this
location, with the National Composites Centre positioned to the east of Lyde Green roundabout.
Lyde Green (Emersons Green East) is a committed mixed use development including 2,550 homes to
the east of the A4174 Ring Road.
Folly Brook runs to the north of the M4. In the western area, land to the north and south of the M4
is in flood zones 2 and 3 and has a medium or high probability of flooding. Preliminary consultation
with the Environment Agency has confirmed that any development of a new motorway junction
within Flood Zones 2 or 3 will require a flood risk assessment (FRA) will be required to be undertaken
to fully assess the flood risk implications of any development.
The Folly Brook is designated as a Main River from just upstream of the intersection with
Westerleigh Road; upstream of this location the Brook is designated as an Ordinary Watercourse.
14

The Environment Agency will be consulted on the Brook (where it is designated Main River) and
South Gloucestershire Council (where it is designated Ordinary Watercourse).
As shown in the figures within the Environmental Baseline Report, the environmental features in the
western area which could potentially be impacted on include:







Air Quality Management Areas (including Kingswood to Warmley);
Winterbourne Railway Cutting SSSI;
Noise Important Areas along the A4174;
Folly Brook SINC and Mangotsfield Golf Course SINC;
Listed structures including Coalsack Farm and Kendalshire Farm to the north of the existing M4
and one on the southbound carriage way of the A4174, to the north of Carsons Road; and
Parts of the route lie within Flood Zones 2 and 3 of the Folly Brook.

7.3.2 Lyde Green development
The Lyde Green development brief was adopted by South Gloucestershire Council in 2006. A major
residential development comprising approximately 2,800 homes and a neighbourhood retail centre,
located to the west of the A4174 has been completed (Emersons Green).
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Lyde Green comprises some 177 hectares of land situated to the east of the A7174 Ring Road. The
site has planning consent for up to 2,550 dwellings, up to 100,000 sq m B1, B2, B8 and C1
employment floor space, and up to 2,450 sq.m. of small scale A1, A2, A3, A4, A5 uses plus extensive
community and recreational facilities.
The Lyde Green development will represent the final phase of development and will complete the
urban extension at Emersons Green.
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7.3.3 Central Area

Figure 7.2: Central Area (ariel view)
Source: Bing Maps

The central area includes a number of environmental and historic constraints. Lyde Green
Farmhouse, a Grade II* Listed Building is located in the area, along with a number of other listed
buildings. There is also a Scheduled Ancient Monument; Brandy Bottom Colliery, part of Parkfield
Colliery within the area, south of the M4.
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There is an area of Common Land, south of the M4, and areas of woodland both to the north and
south of the motorway.
The central area contains the distinctive scarp of the Pucklechurch Ridge that runs north‐south along
the eastern fringes of the Bristol conurbation. In addition, to the east, the heavily wooded Cotswold
scarp dominates and encloses views out of the Pucklechurch Conservation Area.
Folly Brook runs to the north of the M4 and in the central area, land to the north and south of the
M4 is in flood zones 2 and 3 and has a medium or high probability of flooding.
Two cycleways run through the central area; Route 410, Avon Cycle Path and Yate to Bristol & Bath
Cycle Path. Route 410 is an 85 mile circular National Cycle Network route around Bristol taking in
Thornbury, Yate, Saltford, Chew Magna and Clevedon. The Yate to Bristol & Bath Path follows the
dismantled railway.
As shown in the figures within the Environmental Baseline Report, the environmental features in the
central area which could potentially be impacted on include:
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Air Quality Management Areas (including Kingswood to Warmley);
Noise Important Areas along the A4174;
Dramway and Mangotsfield Golf Course SINC;
Listed structures including Whitehouse Farm and Lyde Green Farm and one on the southbound
carriage way of the A4174, to the north of Carsons Road; and
The Dramway (including the Bristol to Bath cycleway).
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7.3.4 Eastern Area (Pucklechurch)

Figure 7.3: Eastern Area (ariel view)
Source: Bing Maps

Much of the Eastern area is located within the Green Belt for South Gloucestershire. As outlined
previously, NPPF states that inappropriate development is harmful to the Green Belt and should not
be approved except in very special circumstances. Any scheme option taken forward in a Green Belt
location could encourage infill development between Pucklechurch and the eastern fringe of Bristol.
Pucklechurch is a village located approximately two miles east of the current eastern fringe of
Bristol. It was recorded to have over 1,100 households in the 2011 census and also accommodates
HMP Ashfield to the south west. Shortwood is located to the west of Pucklechurch, close to the
A4174 ring road, adjacent to Shortwood Hill. Parkfield is to the north west of Pucklechurch, adjacent
to Parkfield Rank.
16

Pucklechurch Allotments are located just north of the M4, to the east of the B4465 Westerleigh
Road. Westerleigh Crematorium is located to the north of the M4 and there is also a pet
crematorium to the south of the M4, both just off the B4465 Westerleigh Road.
The B4465 Westerleigh Road connects Pucklecurch to the A4174 Ring Road to the west (via
Dramway roundabout), and crosses the M4 to the north.
Pucklechurch Conservation Area covers much of the village centre. A Supplementary Planning
Document (SPD) on the Pucklechurch Conservation Area was adopted on 5th July 2010. It states that
once a Conservation Area has been designated, “the local planning authority has a statutory duty to
ensure that any proposed development will preserve or enhance the character or appearance of the
Conservation Area and its setting.”
Two of the central village buildings, Moat House and The Grey House, are Grade II* listed. 15
monuments by the church are also listed. There is also a Scheduled Ancient Monument located in
the north east of Pucklechurch; an Iron Age enclosed settlement and Anglo‐Saxon hunting lodge
68m south west of Cranford Farm. There is also a Scheduled Ancient Monument located adjacent to
the B4465 Westerleigh Road close to the junction with Shortwood Hill; Bowl barrow 75m north of
Gingell's Farm.
There are a number of dwellings located at Parkfield Rank, between Pucklechurch and Lyde Green.
Any option implemented between Pucklechurch and Parkfield Rank will segregate these residents
from the rest of the village, which includes facilities such as the school, post office and local shops.








Air Quality Management Areas (including Kingswood to Warmley);
Scheduled Monuments including Bowl barrow, Iron Age enclosed settlement and Anglo‐Saxon
hunting lodge 68 m south west of Cranford Farm;
Listed Buildings including the grade I listed Siston Court (in Siston) and grade II* listed Grey
House, Moat House (on western edge of Pucklechurch) and Dennisworth Farm House (in the
south of Pucklechurch) and St Aldam's Ash Farm (to the north of Pucklechurch);
SNCIs including Shortwood (east) and Shortwood (east);
Pucklechurch Conservation Area;
Siston Conservation Area
Grade 3 agricultural land
Public Rights of Way
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As shown in the figures within the Environmental Baseline Report, the environmental features in the
eastern area which could potentially be impacted on include (but are not limited to):

7.4 Other Baseline Information
7.4.1 Non‐car modes
Within the areas of Lyde Green and Pucklechurch, there are numerous Public Rights of Way (PRoW)
as shown in the subsequent Figure 7.1. Outdoors West, a PRoW portal from three of the West of
England local authorities, provides an indication of the level of condition of some of the PRoWs
within the area. The prominent ones being:







From Westerleigh Road to Willowherb Road in Lyde Green;
From Howsmoor Lane to the settlement of Parkfield;
From the Settlement of Parkfield to Parkfield Road, North West of Pucklechurch;
From Shortwood Hill (near Gingell’s Farm) to Orchard Road, Pucklechurch;
The Community Forest Path from Shortwood Hill (near Gingell’s Farm) to Goose Green; and
From Siston to the Dramway.

There are three key existing cycle routes in the vicinity of the scheme:
17
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Regional Cycle Route 16 – starts at Cribbs Causeway and follows the A4174 Ring Road around
the north and eastern fringes of Bristol;
National Route 410 (Avon Cycleway) ‐ an 135 kilometre circular route around Bristol taking in
Thornbury, Yate, Saltford, Chew Magna and Clevedon; and
Yate to Bristol and Bath Cycle Path – follows the dismantled railway.
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Figure 7.4: Public Rights of Way and Cycle Routes

There are a number of existing bus routes which serve north Bristol, particularly Emersons Green
and surrounding areas.
Service 47 and X47 connect Emersons Green with Yate and Chipping Sodbury via Badminton Road.
Service X49 also serves Yate, but via Pomphrey Hill. Service X48 connects Bristol and Bath Science
Park and Lyde Green with the city centre via the M32 motorway.
There are approximately 11 services an hour linking Emersons Green/Lyde Green to Bristol City
Centre, and five services an hour linking to Yate.
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Service

Route

Mon‐Fri frequency

18

Emersons Green – Downend – Frenchay Hospital – UWE Frenchay Campus – Bristol
Parkway – Southmead Hospital – Shirehampton ‐ Lawrence Weston ‐ Henbury

Every 30 mins

18A

Lyde Green – Downend ‐ UWE Frenchay Campus – Bristol Parkway – Southmead
Hospital ‐ Avonmouth

Every 60 mins

47 / X47

Chipping Sodbury – Yate – Coalpit Heath – Downend – Fishponds – Bristol City Centre

Every 30 mins

48

Emersons Green – Downend – Fishponds – Eastville – Bristol City Centre

Every 20 mins

49

Emersons Green – Staple Hill – Fishponds ‐ Eastville – Bristol City Centre

Every 20 mins

86

Yate – Coalpit Heath – RAM Hill – Lyde Green – Kingswood – Longwell Green Aspects

Every 2 hours

462

Lyde Green – Mangotsfield – Bromley Heath – Bristol City Centre – Tyndall Park

4‐6 journeys

620

Old Sodbury – Chipping Sodbury – Yate – Westerleigh – Pucklechurch – Wick ‐ Bath

4‐6 journeys

X48

Bristol & Bath Science Park – Lyde Green – Emersons Green – Downend – Bromley
Heath – Bristol City Centre

Every 30 mins

X49

Yate – Westerleigh – Pucklechurch – Staple Hill – Fishponds – Bristol City Centre

Every hour

7.4.2 Land Use
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Table 7.1: Existing bus routes in north Bristol (correct as of July 2017)

Land uses within the area include: residential areas, retail areas, industrial, and construction sites.
Land use around the Scheme Options can broadly be summarised as more rural in the north and east
and urban in the south and to the west.
The government’s MAGIC mapping tool (magic.gov.uk) has been used to review Agricultural Land
Classification (ALC) of the footprint for the Scheme Options. There is no ‘Best and most versatile’
(BMV) agricultural land in the study area. This mapping classifies some of the area covered by the
Scheme Options as ‘other’ (likely due to the urban nature) and other parts as predominantly Grade
3b with some smaller areas of Grade 4.
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There are nine identified Gypsy and traveller Accommodation sites within the study area
(approximate 500 m distance from any potential Scheme Option).
There are a number of known mine workings in the area and there is potential for unknown mine
workings in the area.
There is a historic landfill located in the southern area of the study area at Grove Farm, furthermore
there is an authorized landfill to the south of the Bristol and Bath Railway Path at Shortwood Quarry.
Shortwood Quarry is currently licenced to take the following waste types: Non‐hazardous
commercial, industrial, domestic, contaminated land, inert soils. There is also a rail to road fuel
handling facility north of the M4, off Oakleigh Green Farm Lane.

7.4.3 Planning Considerations
If the M4 J18a scheme were to progress, consent would be sought by way of a Development
Consent Order. This would involve consent being granted by a Minister as the scheme would be
considered a Nationally Significant Infrastructure Project (NSIP).
The current development plan for South Gloucestershire comprises:




South Gloucestershire Local Plan Core Strategy 2006 – 2027 (December 2013);
South Gloucestershire Local Plan Policies Sites and Places Plan (November 2017); and
West of England Joint Waste Core Strategy (2011).
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Within the development plan, in particular the Core Strategy, there are a number of planning
designations relevant to the study area. Relevant elements of the development plan would need to
be considered as the scheme progresses.

7.4.4 Green Belt
The scheme will have an impact on the designated South Gloucestershire Green Belt. The National
Planning Policy Framework (NPPF) outlines that the Green Belt serves five purposes:






“to check the unrestricted sprawl of large built‐up areas;
to prevent neighbouring towns merging into one another;
to assist in safeguarding the countryside from encroachment;
to preserve the setting and special character of historic towns; and
to assist in urban regeneration, by encouraging the recycling of derelict and other urban land.”

Paragraph 87 of NPPF states that “As with previous Green Belt policy, inappropriate development is,
by definition, harmful to the Green Belt and should not be approved except in very special
circumstances.”
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Paragraph 90 outlines the forms of development which are considered to be not inappropriate in the
Green Belt, and includes “local transport infrastructure which can demonstrate a requirement for a
Green Belt location”.

Figure 7.5: Green Belt boundary

Figure 7.3 shows the extent of the Green Belt for South Gloucestershire. A large proportion of the
Area of Local Impact of the scheme is within the boundary. Any option developed and taken forward
will have an impact on the Green Belt, either to the north or south of the M4.
National planning policy outlines that the scheme should not be approved except in “very special
circumstances”. The test for a “very special circumstance” is that we must demonstrate that any
harm caused “…is clearly outweighed by other considerations”. The proposed scheme will deliver a
number of benefits which must be considered, including improved safety and reduced congestion in
the local area.
20

The fundamental aim of Green Belts according to national planning policy is to “…prevent urban
sprawl…”. The permanence of the Green Belt will not be compromised as part of the scheme; only
Green Belt land needed for the highway scheme will be impacted. The fundamental aim of the
Green Belt being allocated will not be compromised.
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7.4.5 Electricity/utilities information
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Figure 7.6: Engineering constraints

The National Grid conduits run northwards parallel to the A4174. The conduits cross the A4174
north of the former Mangotsfield North Railway Station and run northeastwards across Lyde Green
development. The National Grid apparatus runs underground between Rosary Roundabout and M4.
A government oil pipe runs to the north of Pucklechurch,the pipe crosses the M4 and runs
northwestwards.

7.4.6 Topography
The topography of the area is dominated by Pucklechurch Ridge which at the highest point reaches
120m AOD south‐east (in the vicinity of Shortwood Lodge). The area around Lyde Green forms the
flattest land between 50‐58m AOD and the ground slops gently northwestwards with levels of 44m
AOD. The M4 corridor sits at the same level as the surrounding areas with the embankment raising
above the ground.
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Figure 7.7: Area topography

7.4.7 A4174 and wider area
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The A4174 Ring Road is a dual carriageway which runs around the northern and eastern edge of
Bristol, mainly in South Gloucestershire, and through the southern suburbs of the city. The speed
limit on the carriageway varies between 50 mph and 70 mph. Upgrades to the Ring Road are a
necessary part of this scheme.
The existing residential area of Emersons Green abuts the A4174 Ring Road to the west.
Employment uses and the new development of Lyde Green border the road to the east, between
Wick Wick roundabout and Dramway roundabout.
A number of the A4174 Ring Road junctions are positioned close together, for example there is
approximately 500 metres between Rosary roundabout and Dramway roundabout. This spacing
limits the type of junction that can be constructed, for example there would not be enough space to
provide grade separated junctions and the associated weaving lanes required.
As shown in the figures within the Environmental Baseline Report, the environmental features along
the southern section of the A4174 between Siston Hill Roundabout and Hicks Gate Roundabout
which could potentially be impacted on include:







Air Quality Management Areas (including Kingswood to Warmley);
Two Registered Parks and Gardens of Warmley House and the Park and Garden to
Brislington House;
Scheduled Monuments (including the Brass works at Warmley and Moated site east of
mount Pleasant Farm);
Warmley Conservation Area and Avon Valley Conservation Area;
Listed buildings (including listed building at Stone Hill Farm, north east corner of Deanery
Roundabout and on edge of the south boundary carriage way to the north of Siston Hill
Roundabout);
Noise Important Areas along the A4174;
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Siston Common;
Bickley Wood SSSI and Cleve Wood SSSI;
Sites of Interest for Nature Conservation (SINC);
Avon Valley Woodland LNR and Stockwood Open Space LNR; and
Parts of the route lie within Flood Zones 2 and 3 of the River Avon.
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Figure 7.8: A4174 Junctions
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7.4.8 A4174 Junction Layouts
7.4.8.1 Lyde Green roundabout

Figure 7.9: Lyde Green roundabout
Source: Sustrans
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Lyde Green roundabout is a five arm partially signalised roundabout (only Hawsmoor Lane arm is not
signalised), providing access to Bristol and Bath Science Park and Emerald Park via Westerleigh Road.
Directly to the south of the roundabout is Premier Inn and Beefeater Emersons Green. Directly to
the west is the existing residential area of Emersons Green.
There is a good cycle network in the area and shared cycleways/footways are located adjacent to the
arms of the roundabout. Regional Cycle Route 16 is located adjacent to the northbound side of the
A4174.
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7.4.8.2 Rosary roundabout

Figure 7.10: Rosary roundabout
Source: Sustrans
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The Rosary roundabout is a four‐arm signalised roundabout, providing access to Emersons Green
Retail Park, the existing residential area of Emersons Green and the south east access to the new
Lyde Green development.
Regional Cycle Route 16 is located adjacent to A4174 southbound.

7.4.8.3 Dramway roundabout

Figure 7.11: Dramway roundabout
Source: Sustrans
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Dramway is an unsignalised three arm roundabout with south to north and north to east filter lanes.
The eastern arm of the roundabout provides access to Pucklechurch via the B4465.
Route 410 Avon Cycleway and Yate to Bristol and Bath Cycle Path are located to the west of the
roundabout. To the north of the roundabout the route crosses A4174 via an underpass where it
meets Regional Route 16 and then continues eastwards.
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7.4.8.4 Siston Hill Roundabout

Figure 7.12: Siston Hill roundabout
Source: Sustrans

Siston Hill roundabout is a four arm signalised roundabout. The existing residential area of
Soundwell and Mangotsfield situated to the north of the roundabout with Mangotsfield Sort it
Centre to the north‐east of the roundabout.
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In the vicinity of the roundabout Cycleway Route 4, Bristol & Bath Railway Path and Severn &
Thames run parallel to A4174 northbound. The routes cross western arm of the roundabout via a
bridge.
There are signalised pedestrian crossings on northern and eastern arms.

7.4.8.5 Deanery Road roundabout

Figure 7.13: Deanery Road roundabout
Source: Sustrans
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The A4174 crosses the A420 at the Deanery Road Roundabout at Warmley. The roundabout is a four
arm signalised roundabout with a number of existing land uses adjacent to the carriageway,
including a care home, a Warmley community centre, playing fields and residential areas.
There are shared use cycle ways and footpath adjacent to the roundabout, with a signalised
pedestrian crossing on the western and eastern arm (near the junction with Baden Road) and an
underpass on the northern and southern arm.
The Regional Route 16 runs offline parallel to A4174 southbound, crossing the A420 at Baden Road.
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7.4.8.6 Woodstock roundabout
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Figure 7.14: Woodstock roundabout
Source: Sustrans

Woodstock roundabout is located on the junction of the A4174 Ring road and Wraxall Road / Tower
Lane. It is a four arm roundabout, not currently signalised, with residential land uses situated to the
east and south. Kingswood Remembrance Park (cemetery) is located to the north.
Regional Cycle Route 16 runs offline parallel to A4174 southbound (north‐east arm). It crosses Tower
Lane via underpass and the route runs online through Craven Way until Foundation Drive. There
aren’t any designated pedestrian crossings in the vicinity of the roundabout.
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7.4.8.7 Kingsfield roundabout
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Figure 7.15: Woodstock roundabout
Source: Sustrans

Kingsfield Roundabout is located in Longwell Green. The roundabout provides access to the Longwell
Green Leisure Centre, Gallagher Retail Park and Asda superstore. The Marsham Way (eastern arm)
provides a link to the A431. The roundabout is partially signalised with western arm (Leisure Road)
currently un‐signalised. There is a Zebra crossing on Leisure Road and signalised pedestrian crossing
on Marsham Way.
Regional Cycle Route 16 operates offline, parallel to the A4174 nortbound.
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7.4.8.8 Hicks Gate roundabout

Figure 7.16: Hicks Gate roundabout
Source: Sustrans

Hicks Gate Roundabout is located at the southern end of the A4174 Ring Road. The dual carriageway
extends to the north, and along the A4 to the east as the Keynsham Bypass, while to the south the
27

A4175 takes the A4s former route through the town. Hicks Gate roundabout connects A4174, A4
Keynsham Bypas , A4 Bath Road and Durley Hill.
There are no pedestrian crossings located in the vicinity of the roundabout.
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There is a shared cycleway/footway on A4 Bath Road (westbound), which connects to, via a
signalised crossing, the offline Regional Rout 16.
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8 Generating Options
This section provides information on the standard design procedure followed to design scheme
options. A brief overview of the long list of options considered for initial sifting and a summary of
options to be discarded is included.
The generation of options to address the issues and meet the objectives is based on the principle of
starting with an initial “long” list of options which have then been rationalised and sorted to provide
the option list for further consideration.
The initial list of options has given regard to a number of sources:







Design Standards outlined within ‘Design Manual for Roads and Bridges’;
Policy review undertaken for Phase 1;
Consideration of constraints;
Stakeholder workshops;
Consideration of existing schemes and proposals;
CH2M’s experience and expertise.
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As previously mentioned, three broad geographical locations for consideration emerged during the
first phase of the project (Western Area (Lyde Green), Central Area (Parkfield) and Eastern Area
(Pucklechurch)). Some concepts have been developed to broadly test bigger decisions, for example
the types of junction required and suitable locations for a new motorway junction.

8.1 Design Procedure

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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The design process is iterative, with the lowest cost/ impact option designed initially, with further
designs begin drawn up if the initial scheme does not have adequate capacity or address safety
issues.

8.1.1 Design of junctions

Junction design is a key element of the overall design process. Guidance on junction design is
included within DMRB Volume 6, Section 2. TA 23/81 outlines the process for deciding between
options (roundabout, traffic signals, grade separated etc).
A flowchart which summarises the process that was followed for designing new junctions and
making changes to any existing junctions is included below. The lowest impact option which will
accommodate forecast traffic flows is selected first and progressed. If there are deemed to be issues,
for example safety implications or accommodating the junction given site constraints, an alternative
junction is selected.
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Figure 8.1: Junction design process

8.1.2 Design of roads
Guidance on the traffic capacity of urban roads is included within DMRB Volume 5, Section 1, Part 3
(TA 79/99). The Advice Note gives the maximum hourly vehicle capacity for various types of (urban)
road. These capacities have been used as a starting point in the design of the new link road. They
have also been used as a guide to the capacity of existing carriageways such as the A4174 ring road,
and for assessing the likely effect on capacity of any changes to roads such as increasing carriageway
width (see Figure 8.2).
30

Environmental impact and other land constraints are also taken into account during the design
process, and there are likely to be a number of iterations. In some instances, a judgement may
therefore have to be made between adopting reduced width of carriageway, weighed against any
adverse effects incurred by providing for a higher level of demand.
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Consideration of any junctions along the link must also be given as this will have an impact on the
maximum capacity.

Figure 8.2: Capacities of Urban Roads, DMRB
UM – Urban Motorway
UAP – Urban, all‐purpose

More detailed guidance on the design of highway links (geometry) is included in DMRB Volume 6,
Section 1.

8.2 Initial Sift
This section summarises the initial sift, undertaken to identify any ‘showstoppers’ which has
prevented any further development of the options generated.
All options identified in the option generation stages have been 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.
Equally, if an option does not accommodate forecast traffic flows, or has safety implications, it
cannot be progressed. Where options were considered but do not meet these criteria, this has been
highlighted in the following table. Options which have been discounted are greyed out.
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Route

Within Scope of Study

Relieve congestion

Improve safety

Unlock economic
potential

Improve resilience

Minimise impact
to natural
environment

Protect access
non‐car modes

Existing
provision

Upgrade of existing M4 junctions 18
and 19

X

‐

‐

‐

‐

‐

‐

Add capacity through extension of
SMART motorway scheme

X

‐

‐

‐

‐

‐

‐

Westerleigh Rd/ Science Park at Grade
Interchange



X

X

X

X





Westerleigh Rd/ Science Park Grade
Separated Interchange















Online M4 J18a Grade Separated
Interchange

X

‐

‐

‐

‐

‐

‐

Offline M4 J18a Grade Separated
Interchange















Western
Area

Scheme Objectives

ra
ft

Location

5









X



Link from A432/Willy Wicket
roundabout

X

‐

‐

‐

‐

‐

‐

Online M4 J18a Grade Separated
Interchange















Trumpet Interchange











X



Online M4 J18a Grade Separated
Interchange











X



Trumpet Interchange

4









X



Other

Combine Eastern and Western options
to provide split junction











X



Link from
M4 to
A4174

Single Carriageway



X

X

X

X





Dual Carriageway















A4174 ring
road

Existing roundabouts – upgrade signals



X

X

X

X





Upgrade to hamburger roundabouts















Widening A4174 ring road











X

X

Trumpet interchange

Central
Area

D

Eastern
Area

Table 8.1: Long list of schemes considered

Some further information on discounted options in Table 8.2. Options taken forward for assessment
are detailed in Section 9.

5 Although, limits connections to and from the north for a link to Yate, as proposed in the Joint Transport Study.
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Option

Main Rationale

A4174 ring road

Minor improvements to existing
roundabouts (e.g. flaring approaches)

This would not adequately relieve congestion and therefore
could not improve safety, unlock economic potential or
improve journey time reliability.

Replace existing roundabouts with grade
separated junctions

Whilst this would relieve congestion and therefore improve
safety, unlock economic potential and improve journey time
reliability, this option was discounted because many
junctions are too close together to grade separate; it would
need the almost total reconstruction of the Ring Road with
consequential cost implications.

Widening section of the Ring Road

In isolation, widening the Ring Road provides few benefits
for very high cost, because the key limits to highway
capacity are the junctions, not the links in between.

Upgrading signals

This would not adequately relieve congestion and therefore
could not improve safety, unlock economic potential or
improve journey time reliability.

‘Trumpet’ interchange (a three‐way
junction, comprising a looped grade
separated link connecting traffic from
the local road network to the motorway)

Whilst this would relieve congestion and therefore improve
safety, unlock economic potential and improve journey time
reliability, this option was discounted because it does not
allow for a future connection to the north. A Trumpet
junction would make poor use of available pace and the cost
is too high.

Western Area

Online M4 J18a Grade Separated
Interchange (i.e. located above the M4)

This option was discounted because it would require the
demolition of adjacent properties at Emerald Park and Lyde
Green developments to accommodate junction plus
embankments Localised flooding issues.

Link from A432/Willy Wicket roundabout

This option was discounted due to land constraints as well as
vicinity to existing junction (standards dictate a minimum
distance of 2km).

Offline M4 J18a Grade Separated
Interchange (i.e. building a new junction
north or south of the existing M4)

Whilst this would relieve congestion and therefore improve
safety, unlock economic and improve journey time
reliability, this option was discounted due to land constraints
as well as cost.

Online M4 J18a Grade Separated
Interchange (i.e. located above the
existing M4)

Whilst this would relieve congestion and therefore improve
safety, unlock economic potential and improve journey time
reliability, this option was discounted due to land constraints
and cost.

‘Trumpet’ interchange (a three‐way
junction, comprising a looped grade
separated link connecting traffic from
the local road network to the motorway)

Whilst this would relieve congestion and therefore improve
safety, unlock economic potential and improve journey time
reliability, this option was discounted because it limits
connections to and from the north. A Trumpet junction
would make poor use of available pace and the cost is too
high.
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Table 8.2: Further i
nformation on discounted options

8.2.1 Additional Options from Consultation
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;
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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:
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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;
 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.
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9 Development and Assessment of
Potential Options
A number of options have been taken forward for further appraisal. These options are located within
the western, central and eastern areas which are discussed in the Constraints section.
Improvements to the A4174 between Hick’s Gate and the Siston Hill roundabout are common to
each option. These consist of a displaced right turn at Hick’s Gate with the other roundabouts
converted to hamburgers. Also common to the options is the extension of the ‘smart motorway’
scheme as far as the proposed junction.
The eight options taken forward for further assessment are presented in Appendix B and described
in this chapter.

9.1 Western Area (Lyde Green)
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9.1.1 Western Area (Option 1)

Figure 9.1: Western Area (Option 1)

This option involves construction of a new M4 grade separated all‐movement junction, connecting
to Westerleigh Road (north and south). The junction will be constructed offline, to the north of the
existing M4 alignment. Building on the existing alignment was ruled out due to the proximity of the
Sainsbury’s distribution centre and Lyde Green development to the existing junction.
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Figure 9.2: Requirement for constructing Western Option (Option 1) offline

The Western Route Option requires the motorway to be moved to the north because:
On‐line grade separated junction would impact on the operation of and circulation of
vehicles at the Sainsburys Distribution Centre. On‐line grade separated junction would
interfere with operation of vehicles at the Sainsburys Distribution Centre. The additional
land required would prevent the current operation of the site.



Impact on housing/commercial properties of Lyde Green development. Footprint of on‐line
grade separated junction will affect the new commercial properties immediately adjacent to
the M4.



Impact of land acquisition would be similar to moving the motorway. The cost of land
acquisition to accommodate on‐line grade separated junction would be similar in cost to the
costs of the scheme with the new of‐line junction, due to the costs of acquiring the
distribution centre that would not be viable, in its current form given the land take of the
alternative junction.



The link provided between the M4 and A4174 would have to be dual carriageway, as a single
carriageway would not accommodate forecast traffic levels.
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The off‐line grade separated junction would provide suitable land for the accommodation
works required to mitigate the impacts of the scheme on the land that fall in flood zones 2 &
3.

This option requires upgrading the existing Folly Brook Road and BBSP junction to a signalised
crossroads and realigning the carriageway accordingly. In addition, upgrade is required to eight
existing roundabouts on the A4174 to accommodate additional traffic volumes:


Lyde Green roundabout;



Rosary roundabout;



Dramway roundabout;



Siston Hill roundabout;



Deanery Road roundabout;



Woodstock roundabout;



Kingsfield roundabout; and



Hicks Gate roundabout.

Lyde Green roundabout would be converted to a Hamburger (throughabout) roundabout and Rosary
and Dramway roundabouts would be converted to signalised junctions.
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9.1.1.1 Consideration of other modes
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.
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.
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9.1.2 Central Option 2

Figure 9.3: Central Area (Option 2)
Option 2 involves provision of a new Trumpet interchange, with a bridge structure provided over the
existing M4. The new link road would be dual carriageway and join the existing A4174 Ring Road at
Dramway Roundabout, which would be changed to a signalised junction.
All roundabouts between Dramway and Hicks Gate roundabout require upgrading as part of this
scheme.
The scheme is located in a similar route to the former Avon County Council scheme.
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Eastern Area (Pucklechurch)
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9.1.3 Eastern Option 3a

Figure 9.4: Eastern Area (Option 3a)
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Option 3a consists of a new all‐movement M4 grade separated junction, near Westerleigh Road
(B4465). The junction is constructed over the existing M4 carriageway, with new slips constructed
(east and west) and a new dual carriageway to the south.
A new priority roundabout is required on the B4465, between the M4 and Pucklechurch. This will be
a roundabout providing access to Pucklechurch via the existing B4465 Westerleigh Road and the
A4174 Ring Road, via the new dual carriageway.
The link road is routed through the open countryside to the west of Pucklechurch. To the south west
of Pucklechurch, option 3a includes construction of a new roundabout to connect the new dual
carriageway to Shortwood Road and Pucklechurch. A new grade separated junction would be
provided on the A4174 ring road between Dramway roundabout and Siston Hill roundabout.
Upgrade of five roundabouts further south on the A4174 is required to accommodate additional
traffic volumes.
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Option 3b
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9.1.4

Figure 9.5: Eastern Area (Option 3b)

Option 3b is similar to 3a, but goes through the edge of the village of Pucklechurch . The link road
would be single carriageway through Pucklechurch.
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Option 3b consists of a new all‐movement M4 grade separated junction, near Westerleigh Road
(B4465). The junction is constructed over the existing M4 carriageway, with new slips constructed
(east and west) and a new dual carriageway to the south.
A new junction is required on the B4465, between the M4 and Pucklechurch.
The new dual carriageway skirts the north west of Pucklechurch. To the south west of Pucklechurch,
option 3b includes construction of a new roundabout to connect the new dual carriageway to
Shortwood Road and Pucklechurch. A new grade separated junction would be provided on the
A4174 ring road between Dramway roundabout and Siston Hill roundabout.
Upgrade of five roundabouts further south on the A4174 is required to accommodate additional
traffic volumes.
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9.1.5 Option 3c

Figure 9.6: Eastern Area (Option 3c)

Option 3c involves the link road being routed through open countryside, to the west of
Pucklechurch.
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Option 3c consists of a new M4 all‐movement grade separated junction, near Westerleigh Road
(B4465). The junction is constructed over the existing M4 carriageway, with new slips constructed
(east and west) and a new dual carriageway to the south.
A new priority roundabout is required on the B4465, between the M4 and Pucklechurch, to the
north of Pucklechurch. This will provide access to Pucklechurch via the existing B4465 Westerleigh
Road and the A4174 Ring Road, via the new dual carriageway.
A new priority roundabout links to the B4465 and provides access to Cattybrook Road (and hence
Shortwood Road). Option 3c joins the A4174 at an improved Dramway roundabout.
Upgrade of five roundabouts further south on the A4174 is required to accommodate additional
traffic volumes.

9.1.5.1 Consideration of Other Modes
In the Eastern area, several Public Rights of Way will need to be diverted across the new link road. In
the eastern area, bus routes and provision will be protected. 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.

Additional Options
9.1.6 Options 4a, 4b and 4c
Options 4a, 4b and 4c were developed by combining option 1 with options 3a, 3b and 3c. This would
essentially result in the provision of one bigger split junction. Traffic modelling suggested traffic
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benefits over and above those produced by implementing other options in isolation, due to induced
traffic on the A4174 Ring Road being split. There are also benefits in the Lyde Green area as it could
be possible to link Lyde Green directly to the old M4 alignment and lower traffic volumes would use
the new Westerleigh Road link.
For all options, two new grade separated junctions would be 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.
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In line with option 1, a new junction would be required at Westerly Road/Science Park, and upgrades
would be required to junctions on the A4174 Ring Road. In line with options 3a, 3b and 3c, a new
junction would be required between the M4 and Pucklechurch (options 4a and 4b only) and a new
junction would be required to connect the new dual carriageway to Shortwood Road and
Pucklechurch (option 4a only).

Figure 9.7: Combined Options (4a, 4b, 4c)

A4174 and wider area
To the South of the Dramway roundabout, the A4174 Ring Road will be retained as dual carriageway
in all option scenarios. There are five existing roundabouts on the A4174, which need to be
upgraded as part of all scheme options. These are:






Siston Hill roundabout;
Deanery Road roundabout;
Wraxall roundabout;
Kingsfield roundabout; and
Hicks Gate roundabout.

As part of Option 1, the following roundabouts on the A4174 would also require upgrading:



Lyde Green roundabout;
Rosary roundabout; and
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Dramway roundabout.

Folly Brook Road/Westerleigh Road roundabout, which provides access to Bristol and Bath Science
Park would also be upgraded as part of Option 1.
In addition to the significant improvements to all junctions on the ring road from Dramway
roundabout down to and including the A4 Hicks Gate roundabout, the following would also be
required:








Extension of the ‘managed motorway’ (variable speed limits and hard shoulder) up to and
including the new Junction 18a;
Improvements to the local highway network where required;
Preservation of public rights of way and cycle paths;
Incorporation of new cycle and footpaths where required;
Protection of bus routes;
Future‐proofing for other complementary schemes identified in the JTS; and
Environmental mitigation measures.

9.1.7 Throughabout (Hamburger) Junctions
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A throughabout junction is a style of roundabout where the main road passes through the centre of
the roundabout. As all the roads are at grade, the intersections will be signal controlled.
Volume 6, Section 2 of the Design Manual for Roads and Bridges gives recommendations for the
procedures for designing and assessing the performance of large traffic signal junctions. Part 8 TA
86/03 includes details of through‐about junctions. Paragraph 3.54 states that “The resulting benefit
is that major traffic movements are removed from some of the conflicts on the circulatory
carriageway and this should provide increased capacity. However the disadvantage is that the
junction is less efficient in handling turning movements and the benefit of increased capacity to the
through movements can be quickly lost if traffic patterns change significantly”.
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There are a number of examples of this type of roundabout found in the UK. For example, the A31
Cranford Bottom roundabout in Oxford.

Figure 9.8: Ariel view of A31 Cranford Bottom (source: Google Earth)

Segregated pedestrian and cycle facilities are recommended within DMRB for heavily trafficked
through‐about junctions.
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9.1.8 Westerleigh roundabout
Westerleigh Road roundabout is an unsignalised four arm roundabout providing access to Bristol and
Bath Science Park.
This roundabout would require upgrading as part of Option 1 (Western Option) only. The existing
roundabout is proposed to be changed to have four northbound and southbound lanes with
segregated left and right turn lanes.
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Folly Brook Road and Jenner Road would remain two lanes on each approach.

Figure 9.9: Folly Brook Road roundabout

9.1.9 Lyde Green roundabout

Lyde Green roundabout is a five arm signalised roundabout, providing access to Bristol and Bath
Science Park and Emerald Park via Westerleigh Road.
This roundabout would require upgrading as part of Option 1 (Western Option) only. The proposed
upgrade of the junction involves provision of four additional lanes (two northbound, two
southbound), connecting the A4174 and Westerleigh Road, creating a throughabout roundabout.
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Figure 9.10: Proposed improvements to Lyde Green Roundabout

9.1.10Rosary roundabout

The Rosary roundabout is a four arm signalised roundabout, providing access to Sainsbury’s, Lyde
Green.
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This roundabout would require upgrading as part of Option 1 (Western Option) only. The existing
roundabout is proposed to be changed to signalled control junction with three northbound and
southbound lanes with segregated left turn lanes on each arm of the junction.
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Figure 9.11: Proposed improvements to Rosary Roundabout

9.1.11 Dramway roundabout

Dramway is an unsignalised three arm roundabout with south to north and north to east filter lanes.
The eastern arm of the roundabout provides access to Pucklechurch via the B4465.
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This roundabout would require upgrading as part of Option 1 (Western Option) only. The proposed
upgrade involves a new signalised throughabout roundabout with northbound filter lane and two
through lanes to B4465. The proposed layout includes segregated left lanes from B4465 to A4174
southbound.
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Figure 9.12: Proposed improvements to Dramway Roundabout

9.1.12 Siston Hill roundabout
Siston roundabout is a four‐arm signalised roundabout providing access to Staple Hill and
Mangotsfield.
This roundabout would require upgrading as part of all proposed Options.
The proposed improvements include a new signalised throughabout roundabout with three no
through lanes in each direction (southbound and northbound) on A4174.
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Figure 9.13: Proposed improvements to Siston Hill Roundabout

9.1.13 Deanery Road roundabout

Deanery roundabout is a four‐arm partially signalised roundabout providing access to Warmley and
Kingswood town centre.
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This roundabout would require upgrading as part of all proposed Options. The proposed
improvements require upgrading the existing roundabout to signalised throughabout roundabout.
The proposal includes three no through lanes running in each direction (southbound and
northbound) on A4174.
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Figure 9.14: Proposed improvements to Deanery Road Roundabout

9.1.14 Woodstock roundabout

Woodstock roundabout is a unsignalised four‐arm roundabout providing access to Cadbury Heath ,
Warmley Hill and Kingswood.
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This roundabout would require upgrading as part of all proposed Options. The proposal is to provide
a new throughbout roundabout with three no through lanes running north‐eastwards and south‐
westward(both direction on A4174).
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Figure 9.15: Proposed improvements to Woodstock Roundabout

9.1.15 Kingsfield roundabout

Kingsfiled roundabout is a 4 arm partially signalised roundabout providing access to Longwell Green
Leisure Centre, Gallagher Retail Park and Longwell Green.
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This roundabout would require upgrading as part of all proposed Options. The proposal is to provide
a new throughabout roundabout with three no through lanes running north‐eastwards and south‐
westwards (both direction on A4174). As a part of the junction improvements two new segregated
left lane are proposed: A4174 southbound to Marsh Lane and Marsh Lane to A4174 southbound.
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Figure 9.16: Proposed improvements to Kingsfield Roundabout

9.1.16 Hicks Gate roundabout

Hicks Gate roundabout is a 4‐arm signal controlled roundabout connecting A4 Bath Road with A4174
and providing an access to Keynsham.
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This roundabout would require upgrading as part of all proposed Options. The proposed
improvements include providing a right turn lane on A4 westbound and link this lane directly with
A4174 northbound.
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Figure 9.17: Proposed improvements to Hicks Gate Roundabout
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10 Traffic Modelling
10.1 Modelling Approach
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Traffic modelling to inform the business case and economics at this stage has been undertaken in
GBATS4, an existing SATURN model which has been developed and approved to WebTAG standards.
The study area is fully covered by the simulation modelling area of GBATS4, and the full area is
outlined in Figure 10.1. The model includes a public transport and variable demand model and has
previously been used to successfully support other scheme business cases.

Figure 10.1: GBATS4 modelled area

Networks for the Do Minimum scenarios have been checked and updated using available
information to establish the core scenario; this has included changes from the JTS study where
appropriate. In addition, some parameters have been changed to take account of the latest
forecasting information from the DfT.
Demand allocation in the study area has also been updated to reflect the latest planning information
available.
In order to assess the signal junctions that will be required as part of the scheme, LinSig has been
used to aid the design process and demonstrate that the final designs are effective. These designs
have then been fed back into the GBATS4 model in order to provide modelling outputs for future
scenarios. The Modelling Process is summarised in Figure 10.2.
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Model Options in GBATS
Scheme junctions use indicatory
coding to provide sufficient capacity
and realistic delay.

Extract forecast flows and model
junction designs in LinSig

Design/Revise Junction
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Model Finalised Options in GBATS
Scheme junctions coded to
accurately reflect layouts from
design process.
Figure 10.2: Modelling process

10.2 Modelling Results
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This section covers the more strategic impacts of the scheme treating the options in a comparative
sense. For the majority of the results Eastern Options 3b and 3c are not considered for reasons of
clarity. Results for all Eastern options are generally similar, with those for 3a being somewhat
reduced in the quantity of change from the Do Minimum due to the single lane restriction.
Additional information and results are contained with the traffic modelling report, included as
Appendix E to the strategic Outline Business Case.

10.2.1Impact of not Changing
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 at the northbound offslip in 2013 (model base year). By 2036, without
the scheme delay increases to 453 and 403 seconds respectively.
Route

AM
2013
(Base)

2036 (Do
Minimum)

PM
% Difference

2013 (Base)

2036 (Do
Minimum)

% Difference

Bond Street to M32/M4 jct ‐ NB

06:25

07:54

23%

05:19

06:55

30%

M32/M4 jct to Bond Street ‐ SB

13:11

14:28

10%

07:49

09:06

16%
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Route

AM
2013
(Base)

2036 (Do
Minimum)

PM
% Difference

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

M4 ‐ Bath to Severn Bridge ‐ WB

11:22

12:04

2013 (Base)

2036 (Do
Minimum)

% Difference

15:28

16:56

9%

17:04

19:49

16%

3%

11:10

11:45

5%

6%

11:17

11:59

6%

Table 10.1: Increase in delay on key routes, 2013 and 2036 (Source: GBATS)

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

10.2.2Overall Network Statistics

Highway network statistics are shown in Tables 10.2 to 10.4 below.

The first table shows the Base year and the Do Minimum models. It is clear that, as a result of the
increased traffic demand there is a significant increase in queues and delays, with delays from
overcapacity queuing (traffic unable to traverse the network in the assigned hour) doubling and total
delay increasing by around one third in the peak hours.
Statistic

Option 1 (Western)
IP

D

AM

Over‐Capacity Queues (pcuhr)

Option 2 (Central)

PM

AM

IP

Option 3 (Eastern)

PM

AM

IP

PM

‐15.0%

‐10.4%

‐13.3%

‐18.8%

‐24.6%

‐17.7%

‐12.5%

‐14.4%

‐10.9%

‐2.2%

‐0.5%

‐0.8%

‐2.5%

‐1.4%

‐2.5%

‐2.2%

‐1.2%

‐2.0%

Total Travel Time (pcuhr)

0.0%

0.3%

0.2%

0.2%

0.2%

‐0.1%

0.6%

0.5%

0.3%

Travel Distance (km)

2.6%

1.3%

1.6%

3.2%

1.5%

2.3%

3.2%

1.3%

2.2%

Trips Loaded (pcu)

0.2%

0.0%

0.1%

0.2%

‐0.1%

0.2%

0.2%

‐0.1%

0.1%

‐0.1%

0.4%

0.1%

0.0%

0.3%

‐0.2%

0.5%

0.5%

0.2%

Average Travel Distance (km)

2.4%

1.3%

1.5%

3.0%

1.5%

2.1%

3.0%

1.4%

2.1%

Average Speed (kmhr‐1)

2.5%

1.1%

1.4%

3.0%

1.3%

2.4%

2.5%

0.8%

1.9%

Total Delay (pcuhr)

Average Travel Time (min)

Table 10.2: Proportional Change from Do Minimum

It can be seen that all three options result in a significant decrease in queueing at the end of the
time period. There is between a 2% and 2.5% decrease in delay and around a 2.5% to 3% increase in
the average speed of trips. The options also generally result in a slight increase in numbers of trips
due to the trip frequency response of the demand model.
Looking at the options individually, it can be seen that option 2 shows the largest reductions in
queueing and delay. This is likely a result of the direct slip road only nature of the connection to the
M4. In the AM option 1 and 3 show broadly similar reductions in delay though option 3 shows a
larger increase in travel distance and times, likely due to the longer link to the M4. In the PM peak
54

Option 1 shows a noticeably lower reduction in overall delay, as will be covered in subsequent
results, this appears due to the additional traffic it encourages onto the M4 J20 to J19 mainline.

10.2.3Highway Flows and Travel Times
Within the modelling report, highway flows and highway travel times are presented between key
links in the network for AM and PM peaks for the Do Minimum and the three options. Plots of flow
changes are also provided.
There are a number of flow changes that are common to all three 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; and
There is an increase in traffic through Siston.

Within the modelling note, a comparison of travel times has been made.
Do
Minimum

Option 1 (Western)

Option 2 (Central)

Option 3 (Eastern)

ra
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Route

Time

Time

Difference

Time

Difference

Time

Difference

M32 – Bond Street to M4

07:54

07:29

‐00:25

07:26

‐00:28

07:29

‐00:25

M32 – M4 to Bond Street

14:28

14:41

00:13

15:12

00:44

15:06

00:38

23:44

20:19

‐03:26

20:33

‐03:11

20:49

‐02:55

17:08

18:00

00:52

17:13

00:05

16:23

‐00:45

11:27

12:20

00:53

12:03

00:36

11:56

00:29

12:04

12:43

00:39

12:40

00:36

12:32

00:28

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

D

M4 – J21 to J18
M4 – J18 to J21

Table 10.3: Fixed Route Travel Times AM Peak Hour
Route

Do
Minimum

Time

Option 1 (Western)

Time

Difference

Option 2 (Central)

Time

Difference

Option 3 (Eastern)

Time

Difference

M32 – Bond Street to M4

06:55

06:58

00:03

06:57

00:02

06:58

00:03

M32 – M4 to Bond Street

09:06

09:31

00:25

09:14

00:08

09:10

00:04

16:56

16:08

‐00:47

16:19

‐00:37

16:19

‐00:37

19:49

19:17

‐00:32

18:11

‐01:38

17:44

‐02:05

M4 – J21 to J18

11:45

12:39

00:54

12:28

00:43

12:11

00:26

M4 – J18 to J21

11:59

12:36

00:37

12:31

00:32

12:22

00:22

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

Table 10.4: Fixed Route Travel Times PM Peak Hour

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
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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 Ring Road the scheme produces significant improvements traveling anticlockwise in the
AM peak and clockwise in the PM peak. Option 1 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 Option 1 produces the biggest decreases in delays
through the Hambrook section of the Ring Road, increases south of the link at Lyde Green offset this
when considered travel times along the whole length.
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.

10.2.4Movements Using the Proposed Link
Select link analysis was undertaken for the two peak periods of the highway traffic using the link in
each option. Plots for these are shown in Appendix E to the Strategic Outline Business Case.
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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, it can be seen that Option 1 is relatively more utilised by trips from Emersons
Green while Options 2 and 3 are used by trips from Mangotsfield and Kingswood. That is, the link is
generally most accessed by trips starting or ending close to where it joins the A4174.
Option 2 also shows very little usage to or from Yate due to the lack of existing Yate link in this
option while the eastern option 3 shows a greater usage from Yate than option 1. 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.

D

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 (i.e. Patchway & Stoke Gifford
etc). The other end of these trips are primarily in the eastern fringe and these trips are using the link
to move out to utilise 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 Option 1 where use of the link is not a significant detour and
lowest in option 3 where the extra travel time and distance is less attractive. 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 Option 1.

10.2.5Junction operation

The traffic modelling note presents the forecast traffic demand for each A4174 junction to be
upgraded as part of the scheme, and also summarises proposed junction operation and
performance.
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11 TAG Appraisal Stage 1‐ Early
Assessment and Sifting Tool Tables
Introduction
DfTs Early Assessment and Sifting Tool is a defined step in the appraisal process set out in TAG. The
Early Assessment and Sifting Tool is an early comparison of options and tools being considered, prior
to the more detailed appraisal which will enable recommendations to be made for funding
decisions.
DfT sets out that the Early Assessment and Sifting Tool should be used to:






Help refine options by highlighting adverse impact or unanticipated consequences;
Compare options, for example, within or across modes, geographical areas and networks;
Identify trade‐offs between objectives aiding package development;
Filter the number of options, i.e. discount non‐runners early on to ease the appraisal burden and
avoid resources being spent unnecessarily; and
Identify key uncertainties in the analysis and areas where further appraisal efforts should focus.
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When undertaking an Early Assessment and Sifting Tool appraisal, it is often at a very early stage in
the scheme development work and therefore only high‐level information is available. In this case,
there is already a certain amount of information for the M4 Junction 18a Link.
Due to the interest in a number of options at the consultation stage, further information was fed
back into Option Assessment and the Early Assessment and Sifting Tool appraisal was further
developed. This is presented as an Appendix of the SOBC.

D

In the case of options which have been taken forward to the SOBC, similar information is presented
within this Appendix and the relevant SOBC sections. This information may be presented in different
ways, due to the specific requirements of each assessment.
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Early Assessment and Sifting Tool - Saved Option
Option name/no.

Western Option 1

Date

15/02/2018

Description

Construction of new M4 grade separated junction, connecting to Westerleigh Road. Junction
constructed offline, to the north of the existing alignment. Upgrade of existing BBSP roundabout to
be grade separated and realign carriageway. Upgrade of eight roundabouts on A4174.

Strategic
Identified problems and
objectives

Relieve congestion on the M4, M32, A4174, unlock highway capacity for MetroBus and
unlock growth potential. The scheme will improve safety, network resilience and journey
time reliability. Referenced in local policy documents.

Scale of Impact

4

Significant alleviation of the problem

Fit with wider transport and
government objectives

4

Supports economic growth, but no carbon reduction

Fit with other objectives

4

Aligns with scheme objectives, except for env. and NMU

Key uncertainties

Funding, consents, public support, lack of resources, additional work required

Degree of consensus over

2

Concern about scheme ability to deliver outcomes

Economic

Carbon emissions
Socio-distributional impacts
and the regions
Local environment
Well being
Expected VfM Category

5. Green

Supports EGE Enterprise Area, slight increase incidents

3. Amber

Decrease in vehicle kilometres, increased carbon

3. Amber

Negative impact U16's, JSA, over 65's

2. Red/amber

Noise, woodland loss, Flood Zones 2 & 3, Folly Brook

3. Amber

Increase accidents, slight negative access to services

ra
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Economic growth

2. High 2-4

D

Managerial

2.47 BCR (including WEBs)

Implementation timetable

6. 5-10 years

RIS 3 period 2025-2030

Public acceptability

3

Not wholly acceptable, 51% preference in consultation

Practical feasibility

3

What is the quality of the
supporting evidence?

3

Key risks

See Key Uncertainties

Financial
Affordability

3

Capital Cost (£m)

08. 250-500

Approx. £446 million

Revenue Costs (£m)

02. 0-5

Approx. £0.4 million

Cost profile

Not known

Overall cost risk

2

Other costs

Commercial
Deemed to be inflexible due to surrounding constraints

Flexibility of option

1. Static

Where is funding coming from?

Highways England Route Investment Strategy - TBC

Any income generated (£m)

No

Early Assessment and Sifting Tool - Saved Option
Option name/no.

Central Option 2

Date

15/02/2018

Description

Provision of a new Trumpet interchange, with a bridge structure provided over M4. The new dual
carriageway link road to join the A4174 ring road at Dramway Roundabout. This roundabout, and all
roundabouts down to Hicks Gate roundabout require upgrading as part of this scheme.

Strategic
Identified problems and
objectives

Relieve congestion on the M4, M32, A4174, unlock highway capacity for MetroBus and
unlock growth potential. The scheme will improve safety, network resilience and journey
time reliability. Referenced in local policy documents.

Scale of Impact

4

Significant alleviation of the problem

Fit with wider transport and
government objectives

3

Ensures resilience, but no carbon reduction

Fit with other objectives

4

Improvement in resilience, negative impacts to env

Key uncertainties

Funding, consents, public support, lack of resources, additional work required

Degree of consensus over

1. Little

Concern about scheme ability to deliver outcomes

Economic

Carbon emissions
Socio-distributional impacts
and the regions
Local environment
Well being
Expected VfM Category

4. Amber/green

Supports EGE Enterprise Area, slight increase incidents

3. Amber

Decrease in vehicle kilometres from reduced congestion

3. Amber

Negative impact U16's, JSA, over 65's

2. Red/amber

Flood Zones 2 & 3, Folly Brook, Grade II* listed building

2. Red/amber

Impact on PROW, physical activity, accidents, access
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Economic growth

2. High 2-4

D

Managerial

BCR 2.97 (including WEBs)

Implementation timetable

6. 5-10 years

RIS 3 period 2025-2030

Public acceptability

2

Not included as an option in public consultation

Practical feasibility

3

What is the quality of the
supporting evidence?

3

Key risks

See Key Uncertainties

Financial
Affordability

3

Capital Cost (£m)

09. 500-1000

Approx. £521 million

Revenue Costs (£m)

04. 10-25

Approx. £11 million

Cost profile

Not known

Overall cost risk

2

Other costs

Commercial
Flexibility of option

1. Static

Where is funding coming from?

TBC

Any income generated (£m)

No

Deemed to be inflexible due to surrounding constraints

Early Assessment and Sifting Tool - Saved Option
Option name/no.

Eastern Option 3a

Date

15/02/2018

Description

New all-movement grade separated junction, near Westerleigh Road. Constructed over the existing
M4, with a new dual carriageway to the south. New junction is required on the B4465. Upgrade of
five roundabouts on the A4174.

Strategic
Identified problems and
objectives

Relieve congestion on the M4, M32, A4174, unlock highway capacity for MetroBus and
unlock growth potential. The scheme will improve safety, network resilience and journey
time reliability. Referenced in local policy documents.

Scale of Impact

3

Expected to have a reasonably significant impact

Fit with wider transport and
government objectives

3

Delivers transport infrastructure, but impact on env.

Fit with other objectives

3

Impact to env. and PROW

Key uncertainties

Funding, consents, public support, lack of resources, additional work required

Degree of consensus over

1. Little

Concern about scheme ability to deliver outcomes

Economic

Carbon emissions
Socio-distributional impacts
and the regions
Local environment
Well being
Expected VfM Category

5. Green

Supports EGE Enterprise Area, slight increase incidents

3. Amber

Decrease in vehicle kilometres, increased carbon

3. Amber

Negative impact U16's, JSA, over 65's, IMD, BME

1. Red

Close to Pucklechurch – visual impact, listed structures

1. Red

Impact on PROW, physical activity, accidents, access
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Economic growth

2. High 2-4

D

Managerial

3.16 BCR (including WEBs)

Implementation timetable

6. 5-10 years

RIS 3 period 2025-2030

Public acceptability

1. Low

Not acceptable

Practical feasibility

3

What is the quality of the
supporting evidence?

3

Key risks

See key uncertainties

Financial
Affordability

3

Capital Cost (£m)

08. 250-500

Approx £346 million

Revenue Costs (£m)

04. 10-25

Approx £15 million

Cost profile

Not known

Overall cost risk

2

Other costs

Commercial
Flexibility of option

1. Static

Where is funding coming from?

TBC

Any income generated (£m)

No

Deemed to be inflexible due to surrounding constraints.

Early Assessment and Sifting Tool - Saved Option
Option name/no.

Eastern Option 3b

Date

15/02/2018

Description

New all-movement grade separated junction, near Westerleigh Road. Constructed over the existing
M4 carriageway, with a new dual carriageway to the south. New junction is required on the B4465.
Upgrade of five roundabouts on the A4174.

Strategic
Identified problems and
objectives

Relieve congestion on the M4, M32, A4174, unlock highway capacity for MetroBus and
unlock growth potential. The scheme will improve safety, network resilience and journey
time reliability. Referenced in local policy documents.

Scale of Impact

3

Expected to have a reasonably significant impact

Fit with wider transport and
government objectives

3

Delivers transport infrastructure, but impact on env.

Fit with other objectives

3

Impact to env. and PROW

Key uncertainties

Funding, consents, public support, lack of resources, additional work required

Degree of consensus over

1. Little

Concern about scheme ability to deliver outcomes

Economic

Carbon emissions
Socio-distributional impacts
and the regions
Local environment
Well being
Expected VfM Category

5. Green

Supports EGE Enterprise Area, slight increase incidents

3. Amber

Decrease in vehicle kilometres, increased carbon

3. Amber

Negative impact U16's, JSA, over 65's, IMD, BME

1. Red

Close to Pucklechurch - visual impact, listed structures

1. Red

Impact on PROW, physical activity, accidents, access
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Economic growth

2. High 2-4

D

Managerial

3.15 BCR (including WEBs)

Implementation timetable

6. 5-10 years

RIS 3 period 2025-2030

Public acceptability

1. Low

Not acceptable

Practical feasibility

3

What is the quality of the
supporting evidence?

3

Key risks

See key uncertainties

Financial
Affordability

3

Capital Cost (£m)

08. 250-500

Approx £330 million

Revenue Costs (£m)

04. 10-25

Approx £15 million

Cost profile

Not known

Overall cost risk

2

Other costs

Commercial
Flexibility of option

1. Static

Where is funding coming from?

TBC

Any income generated (£m)

No

Deemed to be inflexible due to surrounding constraints.

Early Assessment and Sifting Tool - Saved Option
Option name/no.

Eastern Option 3c

Date

15/02/2018

Description

New all-movement M4 grade separated junction, near Westerleigh Road. Constructed over the
existing M4 carriageway, with a new dual carriageway to the south. New junction is required on the
B4465. Upgrade of five roundabouts on the A4174.

Strategic
Identified problems and
objectives

Relieve congestion on the M4, M32, A4174, unlock highway capacity for MetroBus and
unlock growth potential. The scheme will improve safety, network resilience and journey
time reliability. Referenced in local policy documents.

Scale of Impact

3

Expected to have a reasonably significant impact

Fit with wider transport and
government objectives

3

Delivers transport infrastructure, but impact on env.

Fit with other objectives

3

Impact to env. and PROW

Key uncertainties

Funding, consents, public support, lack of resources, additional work required

Degree of consensus over

1. Little

Concern about scheme ability to deliver outcomes

Economic

Carbon emissions
Socio-distributional impacts
and the regions
Local environment
Well being
Expected VfM Category

5. Green

Supports EGE Enterprise Area, slight increase incidents

3. Amber

Decrease in vehicle kilometres, increased carbon

3. Amber

Negative impact U16's, JSA, over 65's, IMD, BME

1. Red

Close to Pucklechurch - visual impact, listed structures

1. Red

Impact on PROW, physical activity, accidents, access
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Economic growth

2. High 2-4

D

Managerial

3.64 BCR (including WEB)

Implementation timetable

6. 5-10 years

RIS 3 period 2025-2030

Public acceptability

1. Low

Not included as an option in public consultation

Practical feasibility

3

What is the quality of the
supporting evidence?

3

Key risks

See key uncertainties

Financial
Affordability

3

Capital Cost (£m)

08. 250-500

Approx £323 million

Revenue Costs (£m)

04. 10-25

Approx £14 million

Cost profile

Not known

Overall cost risk

2

Other costs

Commercial
Flexibility of option

1. Static

Where is funding coming from?

TBC

Any income generated (£m)

No

Deemed to be inflexible due to surrounding constraints

Early Assessment and Sifting Tool - Saved Option
Option name/no.

Combined Option 4a

Date

15/02/2018

Description

A combination of Option 1 and Option 3a. Result in the provision of one bigger split junction. Two
new grade separated junctions would be 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.

Strategic
Identified problems and
objectives

Relieve congestion on the M4, M32, A4174, unlock highway capacity for MetroBus and
unlock growth potential. The scheme will improve safety, network resilience and journey
time reliability. Referenced in local policy documents.

Scale of Impact

4

Significant alleviation of the problem

Fit with wider transport and
government objectives

4

Delivers transport infrastructure, but impact on env.

Fit with other objectives

4

Improved resilience, impacts to env.

Key uncertainties

Funding, consents, public support, lack of resources, additional work required

Degree of consensus over

1. Little

Concern about scheme ability to deliver outcomes

Economic

Carbon emissions
Socio-distributional impacts
and the regions
Local environment
Well being
Expected VfM Category

5. Green

Supports EGE Enterprise Area, slight increase incidents

3. Amber

Decrease in vehicle kilometres, increased carbon

3. Amber

Negative impact U16's, JSA, over 65's, IMD, BME

1. Red

As with Options 1 and 3a

1. Red

Impact on PROW, physical activity, accidents, access
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Economic growth

2. High 2-4

D

Managerial

Likely similar to Option 1

Implementation timetable

6. 5-10 years

RIS 3 period 2025-2030

Public acceptability

1. Low

Not included as an option in public consultation

Practical feasibility

2

What is the quality of the
supporting evidence?

3

Key risks

See key risks

Financial
Affordability

2

Capital Cost (£m)

09. 500-1000

Approx £659 million

Revenue Costs (£m)

03. 5-10

Approx £9 million

Cost profile

Not known

Overall cost risk

1.High risk

Other costs

Commercial
Flexibility of option

1. Static

Where is funding coming from?

TBC

Any income generated (£m)

No

Deemed to be inflexible due to surrounding constraints

Early Assessment and Sifting Tool - Saved Option
Option name/no.

Combined Option 4b

Date

15/02/2018

Description

A combination of Option 1 and Option 3b. Result in the provision of one bigger split junction. Two
new grade separated junctions would be 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.

Strategic
Identified problems and
objectives

Relieve congestion on the M4, M32, A4174, unlock highway capacity for MetroBus and
unlock growth potential. The scheme will improve safety, network resilience and journey
time reliability. Referenced in local policy documents.

Scale of Impact

4

Significant alleviation of the problem

Fit with wider transport and
government objectives

4

Delivers transport infrastructure, but impact on env.

Fit with other objectives

3

Improved resilience, impacts to env.

Key uncertainties

Funding, consents, public support, lack of resources, additional work required

Degree of consensus over

1. Little

Concern about scheme ability to deliver outcomes

Economic

Carbon emissions
Socio-distributional impacts
and the regions
Local environment
Well being
Expected VfM Category

5. Green

Supports EGE Enterprise Area, slight increase incidents

3. Amber

Decrease in vehicle kilometres, increased carbon

3. Amber

Negative impact U16's, JSA, over 65's, IMD, BME

1. Red

As with Options 1 and 3b

1. Red

Impact on PROW, physical activity, accidents, access

ra
ft

Economic growth

2. High 2-4

D

Managerial

Likely similar to Option 1

Implementation timetable

6. 5-10 years

RIS 3 period 2025-2030

Public acceptability

1. Low

Not included as an option in public consultation

Practical feasibility

2

What is the quality of the
supporting evidence?

3

Key risks

See key uncertainties

Financial
Affordability

2

Capital Cost (£m)

09. 500-1000

Approx £642 million

Revenue Costs (£m)

03. 5-10

Approx £9 million

Cost profile

Not known

Overall cost risk

1.High risk

Other costs

Commercial
Flexibility of option

1. Static

Where is funding coming from?

TBC

Any income generated (£m)

No

Deemed to be inflexible due to surrounding constraints

Early Assessment and Sifting Tool - Saved Option
Option name/no.

Combined Option 4c

Date

15/02/2018

Description

A combination of Option 1 and Option 3c. Result in the provision of one bigger split junction. Two
new grade separated junctions would be 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.

Strategic
Identified problems and
objectives

Relieve congestion on the M4, M32, A4174, unlock highway capacity for MetroBus and
unlock growth potential. The scheme will improve safety, network resilience and journey
time reliability. Referenced in local policy documents.

Scale of Impact

4

Significant alleviation of the problem

Fit with wider transport and
government objectives

4

Delivers transport infrastructure, but impact on env.

Fit with other objectives

3

Improved resilience, impacts to env.

Key uncertainties

Funding, consents, public support, lack of resources, additional work required

Degree of consensus over

1. Little

Concern about scheme ability to deliver outcomes

Economic

Carbon emissions
Socio-distributional impacts
and the regions
Local environment
Well being
Expected VfM Category

5. Green

Supports EGE Enterprise Area, slight increase incidents

3. Amber

Decrease in vehicle kilometres, increased carbon

3. Amber

Negative impact U16's, JSA, over 65's, IMD, BME

1. Red

As with Options 1 and 3c

1. Red

Impact on PROW, physical activity, accidents, access
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Economic growth

2. High 2-4

D

Managerial

Likely similar to Option 1

Implementation timetable

6. 5-10 years

RIS 3 period 2025-2030

Public acceptability

1. Low

Not included as an option in public consultation

Practical feasibility

2

What is the quality of the
supporting evidence?

3

Key risks

See key uncertainties

Financial
Affordability

2

Capital Cost (£m)

09. 500-1000

Approx £621 million

Revenue Costs (£m)

03. 5-10

Approx £8 million

Cost profile

Not known

Overall cost risk

1.High risk

Other costs

Commercial
Flexibility of option

2

Where is funding coming from?

TBC

Any income generated (£m)

No

Deemed to be inflexible due to surrounding constraints

12 Early Assessment and Sifting Tool –
Supporting Information
12.1 Early Assessment and Sifting Tool
The Department for Transport’s Business Case guidance sets out how to write a full business case for
a transport investment. This includes the Early Assessment and Sifting Tool, which has been used to
short‐list options at this early stage of scheme development.
The Early Assessment and Sifting Tool is a decision support tool that has been developed to
summarise and present evidence on options in a clear and consistent format. It provides decision
makers with relevant, high level, information to help them form an early view of how options
perform and compare.
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The Tool is in spreadsheet form and comprises prescribed category headings and scoring titles.
Where relevant, the scoring options have been included in the table caption.
A full guidance document supporting the Tool is available to view at:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/4475/east‐
guidance.pdf.

12.2 Strategic Case
12.2.1Scale of Impact

D

Table 12.1 shows the scale of impact of the scheme options.
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Option
1 – Western Option

Scale of Impact

Justification

4 – Expected to significantly
alleviate the problem

Substantial reduction in delay, significant impact on economic
growth.
Significant negative impacts on noise and negative impacts on
other environmental areas. Significant impacts on flooding. Impact
on PROW, cycle ways, PT corridors.

2 – Central Option

4 – Expected to significantly
alleviate the problem

Substantial reduction in delay, moderate impact on economic
growth.
Significant negative impacts on noise and negative impacts on
other environmental areas and heritage.

3b – Eastern Option

3c – Eastern Option

4a – Combined Option

3 ‐ Expected to have a
reasonably significant impact
on the problem

3 ‐ Expected to have a
reasonably significant impact
on the problem

Significant reduction in delay, moderate impact on economic
growth.
Significant negative impacts on noise and visual. Negative impacts
on other environmental areas, community, heritage and impact on
PROW and cycle routes.
Significant reduction in delay, moderate impact on economic
growth.
Significant negative impacts on noise, visual and cultural heritage.
Negative impacts on other environmental areas and community
and impact on PROW and cycle routes.
Significant reduction in delay, moderate impact on economic
growth.

Significant negative impacts on noise and visual. Negative impacts
on other environmental areas, community, heritage and impact on
PROW and cycle routes.

4 – Expected to significantly
alleviate the problem

Substantial reduction in delay, significant impact on economic
growth but significant negative impacts on environment,
community, heritage and impact on PROW and cycle routes

4 – Expected to significantly
alleviate the problem

Substantial reduction in delay, significant impact on economic
growth but significant negative impacts on environment,
community, heritage and impact on PROW and cycle routes

D

4b ‐ Combined Option

3 ‐ Expected to have a
reasonably significant impact
on the problem
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3a – Eastern Option

4c ‐ Combined Option

4 – Expected to significantly
alleviate the problem

Substantial reduction in delay, significant impact on economic
growth but significant negative impacts on environment,
community, heritage and impact on PROW and cycle routes

Table 12.1: Scale of Impact

Response options are:
1 – Very small overall impact – would have a very small positive impact, possibly with undesirable
consequences
2 – Minor impact – Would have a modest overall impact
3 – Moderate impact – Expected to have a reasonably significant impact on the problem identified
4 – Significant impact – Expected to significantly alleviate the problem
5 – Very significant impact – Expected to alleviate the problem
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12.2.2Fit with wider transport and government objectives
Regional objectives are outlined within the WoE LEP Strategic Economic Plan (SEP) and JTS.
Strategic objectives outlined within the WoE LEP SEP are:







Create the right conditions for business to thrive. Give confidence and certainty to our investors
to attract and retain investment to stimulate and incentivise growth.
Ensure a resilient economy, which operates within environmental limits. That is a low carbon
and resource efficient economy, increases natural capital, and is proofed against future
environmental, economic and social shocks.
Create places where people want to live and work, through delivery of cultural infrastructure
and essential infrastructure, including broadband, transport and housing to unlock suitable
locations for economic growth.
Shape the local workforce to provide people with skills that businesses need to succeed and that
will provide them with job opportunities.
Ensure all our communities share in the prosperity, health and well‐being and reduce the
inequality gap.

JTS objectives include:







EC2: Improve the resilience of road and rail networks to incidents and the impacts of climate
change.
EC3: Deliver the transport infrastructure capacity needed to enable job creation and business
growth.
EC4: Deliver the transport infrastructure needed to unlock sustainable growth in housing
CA1: Provide a transport network which is low carbon and resource efficient in operation.
AC1: Improve access for all to employment, education and training.
EV2: Minimise the impacts of transport and travel on the rural environment.
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The strategic vision for the Department for Transport Road Investment Strategy for the 2015/16 –
2019/20 road period6 includes a number of aspirations for the network. These include:



The number of people killed or seriously injured on the SRN approaching zero.
A free‐flow core network, with mile a minute speeds increasingly typical.
A network that enhances the UK’s global competitiveness, and is recognised as one of the top 10
global road networks by business.
A step change in efficiency, with roads projects and maintenance delivered 30% – 50% cheaper
than today.

D





The proposed M4 Junction 18a Link will reduce the number of collisions on the network, increase
journey times and reliability and will enhance competitiveness by unlocking growth in north Bristol.
Table 12.2 shows how the scheme options fit with the wider transport and government objectives.
The JTS goals are taken from the Final Report, published October 2017.

6 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/408514/ris‐for‐2015‐16‐road‐period‐web‐version.pdf
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Option

SEP
objectives

Justification

JTS Goals
Support
economic
growth

Reduce
carbon

Improve
quality of
life

Better
safety,
health,
security

Promote
accessibility

5 High fit

Stimulates growth, ensures
resilience, delivers
infrastructure capacity

5 High fit

1 Low fit

4
High/Mod
erate fit

4
High/Moder
ate fit

5 High fit

2 – Central Option

4
High/Moder
ate fit

Stimulates growth, ensures
resilience, delivers
infrastructure capacity.
Would result in removal of
recently completed
properties.

3
Moderate
fit7

1 Low fit

3
Moderate
fit

3 Moderate
fit

4
High/Moder
ate fit

3a – Eastern Option

4
High/Moder
ate fit

Stimulates growth, ensures
resilience, delivers
infrastructure capacity.
Higher environmental
impacts.

5 High fit

1 Low fit

1 Low fit –
impact on
Pucklechu
rch and
wider
green belt
environs

3 Moderate
fit

4
High/Moder
ate fit

3b – Eastern Option

4
High/Moder
ate fit

Stimulates growth, ensures
resilience, delivers
infrastructure capacity.
Higher environmental
impacts.

5 High fit

1 Low fit

1 Low fit –
impact on
Pucklechu
rch and
wider
green belt
environs

3 Moderate
fit

4
High/Moder
ate fit

4
High/Moder
ate fit

Stimulates growth, ensures
resilience, delivers
infrastructure capacity.
Higher environmental
impacts.

5 High fit

1 Low fit

1 Low fit –
impact on
Pucklechu
rch and
wider
green belt
environs

3 Moderate
fit

4
High/Moder
ate fit

D

3c – Eastern Option

ra
ft

1 – Western Option

4a – Combined
Option

4
High/Moder
ate fit

Stimulates growth, ensures
resilience, delivers
infrastructure capacity.
Higher environmental
impacts.

5 High fit

1 Low fit

1 Low fit –
impact on
Pucklechu
rch and
wider
green belt
environs

3 Moderate
fit

4
High/Moder
ate fit

4b ‐ Combined Option

4
High/Moder
ate fit

Stimulates growth, ensures
resilience, delivers
infrastructure capacity.
Higher environmental
impacts.

5 High fit

1 Low fit

1 Low fit –
impact on
Pucklechu
rch and
wider
green belt
environs

3 Moderate
fit

4
High/Moder
ate fit

4c ‐ Combined Option

4
High/Moder
ate fit

Stimulates growth, ensures
resilience, delivers
infrastructure capacity.
Higher environmental
impacts.

5 High fit

1 Low fit

1 Low fit –
impact on
Pucklechu
rch and
wider
green belt
environs

3 Moderate
fit

4
High/Moder
ate fit

Table 12.2: Fit against transport and government objectives
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Response options are:
1 – Low fit, 5 = High fit

12.2.3Fit with scheme objectives
The scheme options are all seeking to address the same problems and meet the same objectives.
Finalised scheme objectives are:







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; and
Protect and enhance access for non‐car modes.

D
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Table 12.3 shows how the scheme options fit with the scheme objectives.

7 Includes the objective of “Deliver the transport infrastructure needed to unlock sustainable growth in housing”. Option 2 would involve
the removal of recently completed properties at Lyde Green. These would need to be accommodated elsewhere.
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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 3 due
to improvements
concentrated in a
smaller area

3 – Negative impacts
to natural
environment,
community

2 – Some adverse
impacts on PROW,
cycle ways and PT
corridors. Lower score
due to proximity to
urban area, increasing
likely volume of use of
routes.

2 – Central Option

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

4 – Significant
reduction in delay at
M32 J1

5 – Traffic through
Hambrook section of
A4174 is free flowing

3 – Moderate impact
on economic growth

5 – Likely substantial
improvement in
overall resilience

2 – Significant negative
impacts to natural
environment,
community

3 – Neutral impacts,
diversion of PROWs,
some opportunities for
enhancement

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

3 – Moderate impact
on economic growth

4 – Likely significant
improvement in
resilience.

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

3 – Neutral impacts,
diversion of PROWs,
some opportunities for
enhancement

3b – 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

3 – Moderate impact
on economic growth

4 – Likely significant
improvement in
resilience.

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

3 – Neutral impacts,
diversion of PROWs,
some opportunities for
enhancement

3c – 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

3 – Moderate impact
on economic growth

4 – Likely significant
improvement in
resilience.

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

3 – Neutral impacts,
diversion of PROWs,
some opportunities for
enhancement
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D

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

4a – Combined
Option

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

4 – Significant
reduction in delay at
M32 J1

5 – Traffic through
Hambrook section of
A4174 is free flowing

4 – Significant impact
on economic growth

5 – Likely substantial
improvement in
overall resilience

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

3 – Neutral impacts,
diversion of PROWs,
some opportunities for
enhancement

4b ‐ Combined
Option

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

4 – Significant
reduction in delay at
M32 J1

5 – Traffic through
Hambrook section of
A4174 is free flowing

4 – Significant impact
on economic growth

5 – Likely substantial
improvement in
overall resilience

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

3 – Neutral impacts,
diversion of PROWs,
some opportunities for
enhancement

4c ‐ Combined
Option

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

4 – Significant
reduction in delay at
M32 J1

5 – Traffic through
Hambrook section of
A4174 is free flowing

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

3 – Neutral impacts,
diversion of PROWs,
some opportunities for
enhancement

4 – Significant impact
on economic growth

ra

Response options are:
1 – Low fit, 5 = High fit
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Table 12.3: Fit with Scheme Objectives

ft

Option

72

5 – Likely substantial
improvement in
overall resilience

12.2.4Key uncertainties
The key risks for the project are outlined in Section 12.4.5 (Key Risks). There are a number of
uncertainties associated with the built environment, funding and consents for each option. The
feasibility of any option taken forward would need to be confirmed at a later stage, within the
Outline Business Case.

12.2.5Degree of consensus over outcomes
Table 9.5 shows the known degree of consensus about the scheme options. The scheme will have a
substantial impact on the built and natural environment which suggests that it could be
controversial. Until further consultation is undertaken, the degree of consensus is largely unknown.
In addition to stakeholder consultation, public consultation on options was undertaken between
August 2017 and October 2017. The results of the public consultation are summarised within the M4
J18a consultation report (CH2M, 2018). The results have been used to complete Table 12.4, which
presents the degree of consensus over outcomes.
Early Assessment and Sifting Tool
Response

Justification

1 – Western Option

2 Strong reasons to suggest the
outcomes are controversial

Responses to public consultation indicated concern
about schemes ability to deliver outcomes generally.
The correlation between road building and economic
growth has been challenged generally by some
respondents.
This option scored slightly higher than others as had a
higher preference at consultation.

2 – Central Option

1. Little or no consultation has taken
place

1. Consultation has revealed a high
level of disagreement about the
scheme’s ability to deliver the stated
outcomes

D

3a – Eastern Option
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3b – Eastern Option

1. Consultation has revealed a high
level of disagreement about the
scheme’s ability to deliver the stated
outcomes
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Responses to public consultation indicated concern
about schemes ability to deliver outcomes generally.
The correlation between road building and economic
growth has been challenged generally by some
respondents.
Not included as an Option within public consultation.
Responses to public consultation indicated concern
about schemes ability to deliver outcomes generally.
The correlation between road building and economic
growth has been challenged generally by some
respondents.
Strong opposition from local communities. Concern
over environmental impacts. Over half of public
consultation respondents reported a preference for
Western option. Local MPs have voiced concerns over
Eastern options.
Responses to public consultation indicated concern
about schemes ability to deliver outcomes generally.
The correlation between road building and economic
growth has been challenged generally by some
respondents.
Strong opposition from local communities. Concern
over environmental impacts. Over half of public
consultation respondents reported a preference for
Western option. Local MPs have voiced concerns over
Eastern options.

Early Assessment and Sifting Tool
Response

Justification

3c – Eastern Option

1. Little or no consultation has taken
place

4a – Combined Option

1. Little or no consultation has taken
place yet

4b ‐ Combined Option

1. Little or no consultation has taken
place yet

Responses to public consultation indicated concern
about schemes ability to deliver outcomes generally.
The correlation between road building and economic
growth has been challenged generally by some
respondents.
Not included as an Option within public consultation.
However, anticipated strong opposition from local
communities. Over half of public consultation
respondents reported a preference for Western
option. Local MPs have voiced concerns over Eastern
options.
Responses to public consultation indicated concern
about schemes ability to deliver outcomes generally.
The correlation between road building and economic
growth has been challenged generally by some
respondents.
Not included as an Option within public consultation.
However, anticipated strong opposition from local
communities as with Option 3a.
The correlation between road building and economic
growth has been challenged generally by some
respondents.
Not included as an Option within public consultation.
However, anticipated strong opposition from local
communities as with Option 3b.
The correlation between road building and economic
growth has been challenged generally by some
respondents.
Not included as an Option within public consultation.

4c ‐ Combined Option
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1. Little or no consultation has taken
place yet

Table 12.4: Degree of consensus over outcomes

12.2.6Summary of strategic case

D

A review of the headings under the strategic case, indicate that all options fit in with the wider public
policy objectives of economic growth and relieving congestion.
Options have varying impacts on the built and natural environment, which need to be considered,
and weighed against the differing scales of impact. Options 3a to 3c (Eastern) have a slightly lower
impact on the problem identified, and in particular offer a less beneficial reduction in delay at M4
Junction 19 compared with other options.
In addition, Options 1 (Western) and 2 (Central) have a stronger fit against scheme objectives, as
Options 3a to 3c (Eastern) have a higher impact on the rural environment and heritage.

12.3 Economic Case
12.3.1User benefits
Business and non‐user benefits for options has been calculated and is presented in Table 12.5.
Option
1 – Western Option

Non‐business user
benefits
£531,482

Business user benefits

Labour supply
impacts

£463,485

£994,967

2 – Central Option

£735,232

£720,684

£1,455,916

3a – Eastern Option

£521,337

£496,428

£1,017,765

3b – Eastern Option

£476,395

£452,652

£929,047

3c – Eastern Option

£549,034

£521,255

£1,070,289

4a – Combined Option

Likely to be similar to component parts (Options 1 and 3a)
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4b – Combined Option

Labour supply
Non‐business user Business user benefits
impacts
benefits
Likely to be similar to component parts (Options 1 and 3b)

4c – Combined Option

Likely to be similar to component parts (Options 1 and 3c)

Option

Table 12.5: Wider Impacts

12.3.2Wider impacts
The Greater Bristol Strategic Transport Study suggested there was a ‘strong economic case’ for an
M4 Link, which had an estimated net present value of £274.4 million (2002 prices). This study was
based upon a junction restricted to only eastbound access to the M4 and westbound egress from the
M4.
The 2015 Gateway to Growth Report, ‘The business and social case for investment in a new junction
from the M4 near Emersons Green’ outlines that “the… rise in traffic congestion, particularly on the
A4174, and the poor access to the area’s business parks are now acting as significant constraints
upon business and future growth”.

1 – Western Option

£103,844,586

£46,348,500

Labour supply
impacts
£1,964,739

2 – Central Option

£114,072,693

£72,068,400

£2,568,822

£188,709,915

£131,503,132

£49,642,800

£2,373,966

£183,519,898

Option

Agglomeration

3c – Eastern Option
4a – Combined Option
4b ‐ Combined Option
4c ‐ Combined Option

ra
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3a – Eastern Option
3b – Eastern Option

Imperfect Markets

Total Wider
Impacts
£152,157,825

£131,503,132

£49,642,800

£2,373,966

£183,519,898

£131,503,132

£49,642,800

£2,373,966

£183,519,898

Likely to be similar to component parts (Options 1 and 3a)

Likely to be similar to component parts (Options 1 and 3b)
Likely to be similar to component parts (Options 1 and 3c)

Table 12.6: Wider Impacts
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12.3.3Economic growth

The West of England has a substantial economic growth agenda which is being developed through
the Strategic Economic Plan. The current share of national economic growth (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
catchment. Population is expected to exceed 1.1 million by 2026.
In order to assess the broad level of new employment provision required over the JSP period an
Economic Development Needs Assessment (EDNA) was undertaken. The EDNA has reviewed some
25 existing strategic employment locations including the Temple Quarter Enterprise Zone and
Enterprise Areas (including Emersons Green Enterprise Area).
The spatial strategy is aligned to the SEP, and focussed at the Enterprise Zones and Areas and south
Bristol. The enterprise zone and areas have capacity to support the provision of up to 78,400 jobs
depending on end uses. This is more than two thirds of the identified employment growth of 82,500
across the plan period. 4,000 to 7,000 jobs will be provided at Emersons Green Enterprise Area.
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1 – Western Option

Decrease

2 – Central Option

Decrease

3a – Eastern Option

Decrease

3b – Eastern Option

Decrease

3c – Eastern Option

Decrease

4a – Combined Option

Decrease

4b ‐ Combined Option

Decrease

4c ‐ Combined Option

Decrease

Decrease from
reduced
congestion
Decrease from
reduced
congestion
Decrease from
reduced
congestion
Decrease from
reduced
congestion
Decrease from
reduced
congestion
Decrease from
reduced
congestion
Decrease from
reduced
congestion
Decrease from
reduced
congestion

Table 12.7: Economic growth

Impact to
transport
reliability &
resilience
Improvement

Improvement

Improvement

Improvement

Improvement

Impact to incidents
Slight increase due
to increase in traffic
and conflict points
Slight increase due
to increase in traffic
and conflict points
Slight increase due
to increase in traffic
and conflict points
Slight increase due
to increase in traffic
and conflict points
Slight increase due
to increase in traffic
and conflict points
Slight increase due
to increase in traffic
and conflict points
Slight increase due
to increase in traffic
and conflict points
Slight increase due
to increase in traffic
and conflict points

Impact to
new housing/
employment
development
Supports
both

Positive
impacts

Improvement

Improved
connectivity to
central business
districts8
Yes

Supports
employment

Positive
impacts

Improvement

Yes

Green/
Amber

Supports
both

Positive
impacts

Improvement

Yes

Green

Supports
both

Positive
impacts

Improvement

Yes

Green

Supports
both

Positive
impacts

Improvement

Yes

Green

Improvement

Supports
both

Positive
impacts

Improvement

Yes

Green

Improvement

Supports
both

Positive
impacts

Improvement

Yes

Green

Improvement

Supports
both

Positive
impacts

Improvement

Yes

Green

Wider
economic
impacts

ft

Impact to cost
of travel (time
& money)

D

Impact to end
to end
journey time
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Option

8 Within this assessment, the Central Business District is Bristol City Centre
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Accessibility
changes

Overall
RAG
Green

12.3.4Carbon emissions
The impacts of the scheme options are as follows:






Increase in the volume of non‐public transport trips, due to additional highway provision.
Significant construction work required.
Reduction in vehicle‐km and stop‐start driving due to reduction in congestion.
Some decongestion benefits (associated with corridors into Bristol city such as the A4174 Ring
Road).
Increase in carbon emissions.
Overall effect on carbon
emissions
Vehicle km change

Significant
construction
work required

Lower carbon
fuel

Fuel per
vehicle km

Non traded

Traded

1 – Western Option

Decrease from
reduced congestion

Yes

No change

Decrease

Increase

Slight
increase

2 – Central Option

Decrease from
reduced congestion

Yes

No change

Decrease

Increase

Slight
increase

3a – Eastern Option

Decrease from
reduced congestion

Yes

No change

Decrease

Increase

Slight
increase

Decrease from
reduced congestion

Yes

No change

Decrease

Increase

Slight
increase

Decrease from
reduced congestion

Yes

No change

Decrease

Increase

Slight
increase

Decrease from
reduced congestion

Yes

No change

Decrease

Increase

Slight
increase

Decrease from
reduced congestion

Yes

No change

Decrease

Increase

Slight
increase

Decrease from
reduced congestion

Yes

No change

Decrease

Increase

Slight
increase

3b – Eastern Option
3c – Eastern Option
4a – Combined Option
4b ‐ Combined Option

D

4c ‐ Combined Option
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Table 12.8: Carbon Emissions

12.3.5Local environment

Appendix A is the Environmental Report for the scheme, which documents the environmental
baseline and the sources used to obtain the information, to assist with the early identification of any
environmental impacts that may constraint route options; or that will need to be addressed as part
of the design process.
Chapters 4 to 10 of the report provides a high‐level summary of key policy and legislation; and
describes the environmental baseline for each technical area under consideration as part of Early
Appraisal and Sifting Tool.
The Early Appraisal and Sifting Tool environmental assessment has scored Scheme Option 3b
(Eastern) as having a greater potential impact on cultural heritage environmental receptors
compared to the other Scheme Options under consideration. The Early Appraisal and Sifting Tool
environmental assessment has scored Option 1 (Western) as having a greater potential impact on
flooding than other Scheme Options under consideration. Options 3a and 3c (Eastern) score similarly
using the Early Appraisal Sifting Tool environmental assessment.
Table 12.9 shows the schemes high level impact to the local environment, for inclusion in the Early
Appraisal and Sifting Tool, further detail is available in Appendix A.
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Option
1 – Western Option

Overall RAG

2 – Central Option
3a – Eastern Option
3b – Eastern Option
3c – Eastern Option
4a – Combined Option
4b ‐ Combined Option
4c ‐ Combined Option

Red
Red
Red
Red
Red
Red
Red

Red/amber

Table 12.9: Local environmental impacts

12.3.6Socio‐distributional and regionals impacts
Table 12.10 shows the schemes socio‐distributional and regional impacts.
Figure 12.1:
Figure 12.2:
Figure 12.3:
Figure 12.4:
Figure 12.5:
Figure 12.6:
Figure 12.7:
Figure 12.8:
Figure 12.9:

Population Aged Under 16;
Population Aged 16‐25;
Population Aged 70% and over;
Population Claiming DLA;
Population Claiming JSA;
Black & Minority Ethnic BME Population;
Households with no car;
Indices of Deprivation – Income; and
Indices of Deprivation.
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Data is displayed at Super Output Areas (SOA) level and identifies the top 20% SOAs in the West of
England for that data theme.
Results from traffic modelling has been used to assess the impacts of scheme options on different
groups of the population. Further information on the approach to traffic modelling, and results, is
contained within the Traffic Modelling Note.
SDI

Justification

Can it be mitigated
against

1 – Western Option

Negative

No

2 – Central Option

Negative

3a – Eastern Option

Negative

Reduction in traffic flow Frenchay/Bromley Heath (positive impact over
65’s)
Increased traffic flow A4174 (negative impact under 16’s, JSA, over 65’s)
Increased delay Lawrence Hill/Redfield (negative impact under 16’s,
DLA, JSA, IMD, BME)
Improved accessibility (small positive impact under 16, JSA (less
likelihood car drivers)
Reduction in traffic flow Frenchay/Bromley Heath (positive impact over
65’s)
Increased traffic flow A4174 (negative impact under 16’s, JSA, over 65’s)
Increased delay Lawrence Hill/Redfield (negative impact under 16’s,
DLA, JSA, IMD, BME)
Improved accessibility (small positive impact under 16, JSA (less likely to
own cars))
Increased severance, at Lyde Green (SDI not known as new
development)
Reduction in traffic flow Frenchay/Bromley Heath (positive impact over
65’s)
Increased traffic flow A4174 (negative impact under 16’s, JSA, over 65’s)
Increased delay Lawrence Hill/Redfield (negative impact under 16’s,
DLA, JSA, IMD, BME)
Improved accessibility (small positive impact under 16, JSA (less likely to
own cars))
Increased severance, at Pucklechurch and Siston (negative impact under
16’s, 16‐25’s)
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No

Traffic flows – No
Severance ‐ Yes

SDI

Justification

Can it be mitigated
against

3b – Eastern Option

Negative

Traffic flows – No
Severance ‐ Yes

3c – Eastern Option

Negative

4a – Combined Option

Negative

Reduction in traffic flow Frenchay/Bromley Heath (positive impact over
65’s)
Increased traffic flow A4174 (negative impact under 16’s, JSA, over 65’s)
Increased delay Lawrence Hill/Redfield (negative impact under 16’s,
DLA, JSA, IMD, BME)
Improved accessibility (small positive impact under 16, JSA (less likely to
own cars))
Increased severance, at Pucklechurch and Siston (negative impact under
16’s, 16‐25’s)
Reduction in traffic flow Frenchay/Bromley Heath (positive impact over
65’s)
Increased traffic flow A4174 (negative impact under 16’s, JSA, over 65’s)
Increased delay Lawrence Hill/Redfield (negative impact under 16’s,
DLA, JSA, IMD, BME)
Improved accessibility (small positive impact under 16, JSA (less likely to
own cars))
Increased severance, at Pucklechurch (negative impact under 16’s, 16‐
25’s)
As with Options 1 and 3a

4b ‐ Combined Option

Negative

As with Options 1 and 3b

4c ‐ Combined Option

Negative

As with Options 1 and 3c
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Table 12.10: Social distributional impacts
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Traffic flows – No
Severance ‐ Yes

Traffic flows – No
Severance ‐ Yes
Traffic flows – No
Severance ‐ Yes
Traffic flows – No
Severance ‐ Yes
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Figure 12.1: Socio‐demographics, population under 16
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Figure 12.2: Socio‐demographics, population aged 16‐25
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Figure 12.3: Socio‐demographics, population over 65
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Figure 12.4: Socio‐demographics, Disability Living Allowance claimants
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Figure 12.5: Socio‐demographic, Job Seeker’s Allowance claimants
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Figure 12.6: Socio‐ demographic,: black and minority ethnic population
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Figure 12.7: Socio‐demographics, households with no car
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Figure 12.8: Socio‐demographics, income deprivation
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Figure 12.9: Socio‐demographics, index of multiple deprivation
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Social
distributional
impact

Regeneration

Regional imbalance

Economic growth

Overall RAG

1 – Western Option

See Table 12.10

Positive – Lyde
Green, EG
Enterprise Area

N/A – strong region

Positive

Amber

2 – Central Option

See Table 12.10

Positive – Lyde
Green, EG
Enterprise Area

N/A – strong region

Positive

Amber

3a – Eastern Option

See Table 12.10

Positive – Lyde
Green, EG
Enterprise Area

N/A – strong region

Positive

Amber

3b – Eastern Option

See Table 12.10

Positive – Lyde
Green, EG
Enterprise Area

N/A – strong region

Positive

Amber

3c – Eastern Option

See Table 12.10

Positive – Lyde
Green, EG
Enterprise Area

N/A – strong region

Positive

Amber

4a – Combined Option

See Table 12.10

Positive – Lyde
Green, EG
Enterprise Area

N/A – strong region

Positive

Amber

4b ‐ Combined Option

See Table 12.10

Positive – Lyde
Green, EG
Enterprise Area

N/A – strong region

Positive

Amber

See Table 12.10

Positive – Lyde
Green, EG
Enterprise Area

N/A – strong region

Positive

Amber

4c ‐ Combined Option
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Table 12.11: Regional impacts

12.3.7 Well being

D

The Well being assessment considers Severance, Physical Activity, Changes to Accidents, Impact to
crime/fear of crime and Access to goods, service, people and place. These matters are considered in
turn.
The existing network of shared pedestrian and cycle paths near Pucklechurch and the Lyde Green,
Rosary and Dramway roundabouts will be retained and improved.
The Western 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 provide benefits in providing a more accessible and safer route between Yate,
Frampton Cotterell, Coalpit Heath and the Lyde Green and Science Park areas.
The Central and Eastern options would require diversion of several Public Rights of Way 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.
Increasing car use has provided greater opportunity for people to travel and access the services they
require. However, many households do not have access to a car including cost, disability and choice.
Instead they rely on public transport, walking, cycling or support from others.
With the Western option, there would 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
89

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.
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With the Eastern options, there would 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 increase of flows to and from Yate.

Figure 12.10: PROW, NCN and Options

For all 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. However, the options will generate additional traffic in both the AM and PM peaks.
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.
It is judged that the scheme does not affect vulnerability to terrorism. It may have a slight positive
impact by providing an alternative route and hence increasing resilience.
Table 12.12 shows the schemes impact to the well‐being of local residents.
Impacts

Severance

Physical
Activity
Level

Changes
to
Accidents

Impact to
crime/fear of
crime

Access to goods,
service, people and
place

Terrorism

Overall RAG

1 – Western
Option

No impact

Slight
beneficial

Increase

No change

Slight negative

No impact

Amber

2 – Central Option

Moderate
negative – impact
on PROW

Slight
negative

Increase

No change

Slight negative

No impact

Red/amber
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Impacts

Severance

Physical
Activity
Level

Changes
to
Accidents

Impact to
crime/fear of
crime

Access to goods,
service, people and
place

Terrorism

Overall RAG

Moderate
negative – impact
on PROW

Slight
negative

Increase

No change

Slight negative

No impact

Red

3b – Eastern
Option

Moderate
negative – impact
on PROW

Slight
negative

Increase

No change

Slight negative

No impact

Red

3c – Eastern
Option

Moderate
negative – impact
on PROW

Slight
negative

Increase

No change

Slight negative

No impact

Red

4a – Combined
Option

Moderate
negative – impact
on PROW

Slight
negative

Increase

No change

Negative

No impact

Red

4b ‐ Combined
Option

Moderate
negative – impact
on PROW

Slight
negative

Increase

No change

Negative

No impact

Red

4c ‐ Combined
Option

Moderate
negative – impact
on PROW

Slight
negative

Increase

No change

Negative

No impact

Red
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3a – Eastern
Option

Table 12.12: Impacts on well being

12.3.8Value for Money

The GBATS model and TUBA software has been used to produce indicative Benefit to Cost Ratios
(BCRs) for the Options.
Option

Comments

High value for money

2.47 BCR (including WEB)

D

1 – Western Option

Value for Money
Categorisation

2 – Central Option

High value for money

2.97 BCR (including WEB)

3a – Eastern Option

High value for money

3.16 BCR (including WEB)

3b – Eastern Option

High value for money

3.15 BCR (including WEB)

3c – Eastern Option

High value for money

3.64 BCR (including WEB)

4a – Combined Option

High value for money

Likely to be similar to Option 1

4b ‐ Combined Option

High value for money

Likely to be similar to Option 1

4c ‐ Combined Option

High value for money

Likely to be similar to Option 1

Table 12.13: Value for Money Categorisation

The capital and revenue costs have been compared to the scale of benefits to estimate likely Value
for Money. Value for Money categorisation is as follows:






Poor – Benefit to Cost Ratio less than 1
Low ‐ Benefit to Cost Ratio between 1 and 1.5
Medium ‐ Benefit to Cost Ratio between 1.5 and 2
High ‐ Benefit to Cost Ratio between 2 and 4
Very High ‐ Benefit to Cost Ratio greater than 4

12.3.9Summary of economic case
In summary all scheme options provide economic benefit, particularly in terms of economic growth
and well‐being.
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Work to date indicates that all options offer high value for money.

12.4 Managerial Case
12.4.1Implementation Timetable
All scheme options have the same proposed implementation timetables as follows:
Strategic Outline Business Case – Complete 2018;
Outline Business Case – Complete 2020;
Full Business Case – Complete 2022;
Funding and Award – 2024; and
Construction – 2025.
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Figure 12.11: Project process

All scheme options have all therefore been scored 6 (5‐10 years).

12.4.2Public acceptability
Table 9.16 provides information about the public acceptability of options. Although some
stakeholder consultation has been undertaken, public consultation for the scheme is yet to
commence.
The scheme will have a substantial impact on the built and natural environment which suggests that
there could be issues around public acceptability.
Option

Level of public
acceptability

Justification

1 – Western Option

3

Not wholly acceptable to the public. Representations prior to the public consultation
indicate less concern about schemes ability to deliver outcomes, however
representations include misgivings about the impact of road building on economic
impact. 51% of consultation respondents indicated a preference for the western option.
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Level of public
acceptability

Justification

2 – Central Option

2

3a – Eastern Option

1

3b – Eastern Option

1

3c – Eastern Option

1

4a – Combined Option

1

4b ‐ Combined Option

1

Not wholly acceptable to the public. Representations prior to the public consultation
indicate concern about schemes ability to deliver outcomes. Representations include
misgivings about the impact of road building on economic impact. Option not included in
the public consultation.
Unacceptable to the public. Representations at public consultation indicate concern
about scheme ability to deliver outcomes, and associated impacts. Representations
include misgivings about the impact of road building on economic impact. 17% of
consultation respondents indicated a preference for an eastern option.
Unacceptable to the public. Representations at public consultation indicate concern
about schemes ability to deliver outcomes, and associated impacts. Representations
include misgivings about the impact of road building on economic impact. 17% of
consultation respondents indicated a preference for an eastern option.
Unacceptable to the public. Representations at public consultation indicate concern
about schemes ability to deliver outcomes, and associated impacts. Representations
include misgivings about the impact of road building on economic impact. Option not
included in the public consultation.
Unacceptable to the public. Representations prior to the public consultation indicate
concern about schemes ability to deliver outcomes. Representations include misgivings
about the impact of road building on economic impact. Option not included in the public
consultation.
Unacceptable to the public. Representations prior to the public consultation indicate
concern about schemes ability to deliver outcomes. Representations include misgivings
about the impact of road building on economic impact. Option not included in the public
consultation.
Unacceptable to the public. Representations prior to the public consultation indicate
concern about schemes ability to deliver outcomes. Representations include misgivings
about the impact of road building on economic impact. Option not included in the public
consultation.

4c ‐ Combined Option
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Option

1

Table 12.14: Public acceptability
Response options are:
1 – Low, 5 = High

12.4.3Practical feasibility

D

The assessment of practical feasibility of each of the options has been based on the previous work
undertaken to date, in particular a desk based assessment of constraints. As the options are refined
and further technical work is undertaken, the extent and detail of the practical feasibility will be
better known.
Option

Level of practical feasibility

Comments

1 – Western Option

3 Moderate

2 – Central Option

3 Moderate

3a – Eastern Option

3 Moderate

3b – Eastern Option

3 Moderate

3c – Eastern Option

3 Moderate

4a – Combined Option

2 Moderate/Low

4b ‐ Combined Option

2 Moderate/Low

Would require planning permission via DCO. Assessment of
constraints was solely desk based at this stage.
Would require planning permission via DCO. Assessment of
constraints was solely desk based at this stage. Lyde Green
development largely occupied.
Would require planning permission via DCO. Assessment of
constraints was solely desk based at this stage.
Would require planning permission via DCO. Assessment of
constraints was solely desk based at this stage.
Would require planning permission via DCO. Assessment of
constraints was solely desk based at this stage.
Would require planning permission via DCO. Assessment of
constraints was solely desk based at this stage. The ‘split
junction’ would essentially require construction of two
junctions, one in Western Area and one in Eastern Area.
Would require planning permission via DCO. Assessment of
constraints was solely desk based at this stage. The ‘split
junction’ would essentially require construction of two
junctions, one in Western Area and one in Eastern Area.
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Option

Level of practical feasibility

Comments

4c ‐ Combined Option

2 Moderate/Low

Would require planning permission via DCO. Assessment of
constraints was solely desk based at this stage. The ‘split
junction’ would essentially require construction of two
junctions, one in Western Area and one in Eastern Area.

Table 12.15: Practical feasibility
Response options are:
1 – Low, 5 = High

12.4.4Quality of Supporting Evidence
To date, the scheme options have been developed to establish feasibility.
Consideration of M4 J18a Link options have been informed by the JTS, and technical work
undertaken to date including traffic modelling work outlined in Appendix E to the Strategic Outline
Business Case. The level of detail considered to complete the following has been taken into
consideration:
Costs – high level/appropriate for this stage of work;
Feasibility – high level/appropriate for this stage of work;
Impacts – high level/appropriate for this stage of work;
Traffic modelling – fairly detailed used taken from an existing traffic model;
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As a result, the quality of supporting evidence for all options is considered to be mid‐level overall
(Early Assessment Sifting Tool response 3).

12.4.5 Key risks

The key risks for the project include:









Need to secure funding and include scheme within HE RIS 2;
Need to be prioritised in the WoE and with HE;
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; and
Additional environmental mitigation required following further work.

D





12.4.6 Summary of management case
In summary, most scheme options are considered achievable and thus have a ‘management case’.
Eastern options are less acceptable to the public than the Western option.

12.5 Financial Case
12.5.1 Affordability
The estimated cost of scheme options is outlined in Table 9.18. 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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The current Highways England Strategic Business Plan9 outlines the annual funding profile for RIS 1
period (2015 to 2020) and also 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.
Option

Affordability
3

2 – Central Option

3

3a – Eastern Option

3

3b – Eastern Option

3

3c – Eastern Option

3

4a – Combined Option

2

4b ‐ Combined Option
4c ‐ Combined Option

Based on an estimated total capital cost of £446m and a year one
RIS2 budget of £3,099m.
Based on an estimated total capital cost of £438m and a year one
RIS2 budget of £3,099m.
Based on an estimated total capital cost of £346m and a year one
RIS2 budget of £3,099m.
Based on an estimated total capital cost of £328m and a year one
RIS2 budget of £3,099m.
Based on an estimated total capital cost of £323m and a year one
RIS2 budget of £3,099m.
Based on an estimated total capital cost of £659m and a year one
RIS2 budget of £3,099m.
Based on an estimated total capital cost of £642m and a year one
RIS2 budget of £3,099m.
Based on an estimated total capital cost of £621m and a year one
RIS2 budget of £3,099m.
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1 – Western Option

Justification

2

2

Table 12.16: Affordability
1 = Not Affordable, 5 = Affordable

12.5.2 Capital Cost (£m)

D

For the purpose of this Early Assessment and Sifting Tool appraisal estimated capital costs for the
scheme options are presented in Table 12.17.

9 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/396487/141209_Strategic_Business_Plan_Final.pdf
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Scheme
developme
nt cost

Extension
of Managed
Motorway

New
Motorway
Junction

Motorway
Realignment

Westerleigh
Road
Improvements

Ring Road
Junction
Improvements

New
Highway
Links

Allowance for
consequential
improvements to
other local roads

Allowance for
environmental
mitigation

Allowance for
third‐party
enhancements10

Total
Capital
Cost (£m)

1 – Western Option

£46

£39

£54

£126

£43

£103

‐

£9

£7

£19

£446

2 – Central Option

£40

£49

£331

‐

‐

£75

‐

‐

£7

£19

£521

3a – Eastern Option

£38

£63.5

£53

‐

‐

£61.5

£93

£12

£8

£19

£346

3b – Eastern Option

£36

£63

£53

‐

‐

£61

£79

£12

£7

£19

£328

3c – Eastern Option

£36

£63

£53

‐

‐

£75

£53

£18

£7

£19

£323

4a – Combined Option

£64

£63

£80

£126

£43

£103

£124

£21

£16

£19

£659

4b ‐ Combined Option

£63

£63

£80

£126

£43

£103

£110

£21

£15

£19

£642

4c ‐ Combined Option

£61

£63

£80

£126

£43

£103

£85

£28

£14

£19

£621
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Option

D

Table 12.17: Capital cost (£m)

10 Includes off‐site junction upgrades and ring road ITS
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12.5.3Revenue costs
The revenue costs quoted for options below are over a 60‐year period, and include:






Maintenance of new infrastructure;
Other associated maintenance (e.g. verges);
Any required replacement at end of service life;
Additional electricity costs (new signals etc); and
Required structural inspections.

Options 1 and 4a to 4c includes the benefit of not having to reconstruct some of the existing M4
when it reaches the end of its 60‐year service life, due to their offline construction.
Revenue cost (total NPV)

1 – Western Option

£406,843

2 – Central Option

£11,262,306

3a – Eastern Option

£14,816,370

3b – Eastern Option

£14,563,387

3c – Eastern Option

£14,309,051

4a – Combined Option
4b ‐ Combined Option
4c ‐ Combined Option
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Option

£9,256,209

£9,003,226
£7,683,478

Table 12.18: Revenue cost (£m)

12.5.4 Cost Profile

Capital costs are included in Table 12.17. A profile for the costs is not available at this stage.

D

12.5.5 Overall cost risk and other costs

Costs are currently high level, and include contingency and environmental mitigation.
The scheme costs are all effected by the following risks:







Land purchase;
Environmental mitigation;
Environmental, utilities and other constraints – only desk based review to date;
Delays to implementation timetable;
Lack of resources; and
Funding secured and timing.
Option

Overall cost risk

1 – Western Option

2 – medium‐high risk

2 – Central Option

2 – medium‐high risk

3a – Eastern Option

2 – medium‐high risk

3b – Eastern Option

2 – medium‐high risk

3c – Eastern Option

2 – medium‐high risk

4a – Combined Option

1 – high risk

4b ‐ Combined Option

1 – high risk

4c ‐ Combined Option

1 – high risk
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Table 12.19: Cost Risk

Cost risk has been assessment on a scale of “1 high risk” to “5 low risk”.

12.5.6Summary of financial case
In summary, all schemes are financially affordable and thus have a ‘financial case’. The cost of
combined options 4a to 4c is substantially higher than other options. The construction cost of
Eastern Options (3a to 3c) is lower than other options, but the revenue costs of Option 1 (Western)
are significantly lower than other options, largely due to this option being constructed offline.

12.6 Commercial Case
12.6.1Procurement
The outline Business Case will be presented by South Gloucestershire Council. The preferred scheme
will be delivered by Highways England and progressed using their procurement methods.
Highways England has a strong record in procuring and delivering major infrastructure projects.

12.6.2 Flexibility of option

ra
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All scheme options are deemed to be inflexible due to surrounding constraints, which have been
outlined in previous sections. Scheme options have already been refined to present the most
feasible options in each location.
All options have therefore been scored 1 ‐ ‘Static’.

12.6.3 Funding sources

Route Investment Strategy (RIS) is Highways England’s programme of works for the strategic
highway network in England. It is proposed that the M4 J18a is funded and delivered through this
process.
Additional potential funding sources include:

West of England Joint Transport Board
City Region Deal
Developer contributions
Funding associated with the Strategic Economic Plan
Any new Government funding competition
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These funding sources would be applicable for all scheme options.

12.6.4 Income generation
None of the scheme options will generate an income.

12.6.5 Summary of commercial case
In summary all scheme options are considered commercially viable, thus have a ‘commercial case’.

12.7 Summary
In summary, the key strengths for the Business Case are:






Need for the scheme identified in current and emerging policy;
Increased capacity and resilience of road network;
Increased traffic speeds across the network;
Enhancing access for the skilled workforce to major employment markets, helping business to
expand and deliver economic growth; and
High BCR of all options.
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Option

Strategic case

Economic
case

Financial case

Commercial case

Management
case ‐ Delivery

Management case
– Public
acceptability

1 – Western Option

Good fit

BCR = 2.47

£446 million

The scheme would
be procured by HE

Development
Consent Order

2 – Central Option

Good fit

BCR = 2.97

£521 million

3a – Eastern Option

Good fit

BCR = 3.16

£346 million

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

Development
Consent Order
Development
Consent Order

3b – Eastern Option

Good fit

BCR = 3.15

£328 million

3c – Eastern Option

Good fit

BCR = 3.64

£323 million

4a – Combined Option

Good fit

£659 million

4b ‐ Combined Option

Good fit

4c ‐ Combined Option

Good fit

BCR similar to
Option 1
BCR similar to
Option 1
BCR similar to
Option 1

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

Not wholly
acceptable
51% of people who
completed the
questionnaire
preferred this route
Not wholly
acceptable
Unacceptable to
the public
17% of people who
completed the
questionnaire
preferred this route
Unacceptable to
the public
Unacceptable to
the public
Unacceptable to
the public
Unacceptable to
the public
Unacceptable to
the public

£642 million
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£621 million

Table 12.20: Summary of how the scheme options meet the five cases

The assessment of the options shows that other than cost, the key differences between the options
are 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 vary
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 following11:







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.
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11 ‘scores’ referenced relate to the Early Appraisal and Sifting Tool environment ‘score’
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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.

12.7.1Recommendation
Option 1 (Western Option) and Option 3a (Western Option) will be taken forward for further
detailed consideration in the Strategic Outline Business Case.
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. The Option will therefore not be
progressed.

Option 3b has a ‘very high’ impact on culture and heritage. The option passes through the
Pucklechurch conservation area; and is potentially routed through the grounds of two Grade II*
listed properties and therefore will not be progressed. Option ‘3b’ would also not be able to be
delivered to meet the future traffic need as it would only have been built as a single carriageway.
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Option 3c has a high impact on the environment, local community and heritage. 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.
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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

100

