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otherwise stated in the Report.
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Report. The work described in this Report was undertaken between May 2012 and October 2014 and is based on the
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EXECUTIVE SUMMARY

Overview

Mansfield District Council is currently preparing a new local development plan to be known as the
Mansfield District Local Plan. It will comprise two main parts. Part 1 will provide the overall
planning strategy for the area through strategic policies dealing with the overall scale, broad
distribution and timing of new development. Part 2 will take forward the strategy with policies that
allocate land for development and designate specific areas for protection.

All development plan documents will be subject to ‘Examination in Public’. As such, a wide-
ranging evidence base is being prepared to support the new Mansfield Local Plan. This report has
been prepared as part of this evidence base, and considers the transport context within which the
potential development plan-related development would be brought forward. It considers how the
transport network was observed to operate in 2012, and how it is likely to operate in future (2031)
without the potential development plan-related proposals.

It is anticipated that this report will be followed by a Stage 2 report which will consider how the
transport network is likely to operate in future with the potential development plan-related
proposals in place.

Journey Patterns and Sustainable Transport
Similar to other towns in Nottinghamshire, there has been a reduction in traffic entering Mansfield
town centre in recent years (see Table 1).

Table 1: Changes in Daily Traffic Entering Market Towns
Year Worksop  Retford Newark | Mansfield

2006 -5% 0% 0% -2%
2007 -8% -2% 0% -3%
2008 -8% -5% -3% -4%
2009 -12% -2% -6% -8%
2010 -9% -71% -4% -7%
2012 -14% -7% -10% -10%

(Source: Nottinghamshire County Council)

This pattern can also be seen in long-term traffic count sites across Mansfield district (see
Table 2).

Table 2: Nottinghamshire County Council Long-term Daily Traffic Trend Data —
Mansfield District (Indexed to 2005)

Year
2006 2007 2008 2009 \ 2010 2011
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In terms of public transport, in 2013 a new transport interchange will be opened which will offer a
major improvement to the quality of the bus waiting environment, and encourage more people to
travel by public transport. The Third Nottinghamshire Local Transport Plan (LTP3) noted that rail
patronage had also increased during the period to 2009. The most recent statistics identify (in
Table 3) that although the stations in Mansfield experienced strong growth in 2009/10, some of this
was lost in 2010/11 (the most recently available data).

Table 3: Annual Station Usage (Source: Office of Rail Regulation, 2012)

Station 07 - 08 08 - 09 09 - 10 10-11
Mansfield 343,907 | 348,680 | 393,990 | 366,054
Town

1.4% 13.0% -7.1%
Mansfield 129,774 | 142,426 | 155790 | 146,054
Woodhouse

9.7% 9.4% -6.2%

In terms of non-motorised travel, the Nottinghamshire Cycle Strategy and 2001 census data
identifies that levels of cycling in Mansfield remain low. Figure 1 also indicates that cycle usage
has decreased over the period 2005 — 2010.

Figure 1: Cycle Usage in Mansfield — 2005 - 2010

120.0
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80.0

60.0

Index

40.0

20.0

0.0

2005 2006 2007 2008 2009 2010

Note: Annual growth factors provided by Nottinghamshire County Council. Indices are based

on a 2005 base value (i.e. 2005 = 100).
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The overall journey patterns in Mansfield, as measured by the proportion of those driving to work
and accessibility to services and facilities, is comparable with the rest of Nottinghamshire. There
are, however, some clear variations at a local level. For example some of the residential areas to
the east and south of Mansfield are remote from schools and medical services in terms of the
sustainable transport modes. Outside of Mansfield, the settlements of Church Warsop, Meden
Vale and Warsop Vale are not as well served, in terms of their sustainable transport credentials,
compared to Market Warsop which is well served.

Highway Network Modelling

Mansfield benefits from a SATURN traffic model of its highway network which has been developed
over a number of years by Nottinghamshire County Council. To inform this report, this model has
been updated to a 2012 base year. This has shown the following junctions are approaching
capacity:

e Chesterfield Road / Debdale Lane;

¢ A60 Nottingham Road / Berry Hill Lane;

e Carter Lane / Southwell Road / Windsor Road;

e A60 Leeming Lane / New Mill Lane;

e A617 Mansfield Ashfield Regeneration Route (MARR) / A6191 Southwell Road;
e A60 Leeming Lane / Peafield Lane; and

e A60 Church Street / Wood Street, Market Warsop.

A 2031 Reference Case demand model has been built using planning assumptions provided by
Mansfield District Council. The Reference Case includes all committed developments, land use
assumptions and committed transport infrastructure projects; and therefore shows how the
transport network could be expected to operate in 2031 without any further development plan-
related proposals. In the 2031 Reference Case scenario, the following junctions are likely to
approach or exceed capacity:

e Chesterfield Road / Debdale Lane;

e A60 Nottingham Road / Berry Hill Lane;

e Carter Lane / Southwell Road / Windsor Road,;

e A60 Leeming Lane / New Mill Lane;

e A617 MARR / A6191 Southwell Road;

e A60 Leeming Lane / Peafield Lane;

e A38 Sutton Road / Skegby Lane; and

e A60 Church Street / Wood Street, Market Warsop.

The above locations are therefore sensitive to further increases in traffic flows which may be
associated with development-plan related proposals. However, a further run of the traffic model to
include such developments would confirm this, and identify any other locations which may be
impacted. This analysis would be presented as part of the Stage 2 study and report.
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INTRODUCTION

Overview

Mansfield District Council is currently preparing a new local development plan to be
known as the Mansfield District Local Plan. It will comprise two main parts. Part 1 will
provide the overall planning strategy for the area through strategic policies dealing
with the overall scale, broad distribution and timing of new development. Part 2 will
take forward the strategy with policies that allocate land for development and
designate specific areas for protection.

The new Local Plan will be subject to ‘Examination in Public’. As such, a wide-ranging
evidence base is being prepared to support the new Mansfield District Local Plan.
This report has been prepared as part of this evidence base, and considers the
transport context within which the potential development plan-related development
would be brought forward. Although written as a stand-alone report, it should be read
alongside the other documents comprising the evidence base as transport is only one
consideration informing the new Local Plan and associated development allocations.

Reporting Structure

The transport assessment work has been undertaken via a ‘stepped’ approach.
Broadly, these steps are:

Step 1: How does the current transport network operate now?

Step 2:  How is the transport network likely to operate in future, Stage 1
with committed infrastructure schemes and land-use
developments, but without the development identified in
the development plan?

with committed infrastructure schemes and land-use
developments, and with development identified in the
development plan?

Step 3: How is the transport network likely to operate in future,
} Stage 2

From the above, comparison of the outputs from Stage 1 and Stage 2 will allow the
impact of the proposed development identified in the development plan to be judged
and appropriate mitigation identified.

Purpose of this Report

This report comprises Steps 1 and 2. It considers the transport network conditions in
2012, and how the transport network is likely to operate in future without the identified
development sites in the development plan. A future year of 2031 has been
considered as this represents the end of the development plan period.

Although the focus of the assessment work relates to the operation of roads and
junctions, this report does consider all modes of transport within the district of
Mansfield.

This Stage 1 report precedes the Stage 2 report, which considers how the transport
network would be likely to operate in future with the development sites identified in
the development plan in place.
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1.34 Following completion of the Stage 2 report, it has been necessary to re-assess the
work undertaken originally in the Stage 1 report (issue 4 was dated March 2013).
The changes made are:

e The operational performance of the traffic signalled junctions has been
reconsidered in terms of signal timings, cycle times and lane allocations. This
review was undertaken to ensure consistent reporting between this Stage 1
report (October 2014) and the Local Plan development assessments
undertaken for the Stage 2 report.

e Journey time analyses have been extended to include longer routes. The
analyses were extended where this was necessary for the Stage 2 report to
take account of the re-location of queues, which only become apparent after
appraising the Local Plan growth scenario. To enable fair comparisons, these
same Journey Time Routes have also been extended, retrospectively, in this
Stage 1 report.

e The analysis of changes in traffic flows approaching the M1 has been corrected
for one link in the PM Peak and rounding has been changed to be consistent
with those reported in the Stage 2 report.

1.4 Study Area

141 The Study Area is shown in Figure 1.1 (at the end of this section) and covers
Mansfield, Market Warsop and the surrounding area.

15 Methodology

151 Figure 1.2 summarises the methodology employed for this study. Essentially there
are three steps:

Step 1 collates data about the existing transport conditions and identifies a ‘Baseline’.

Step 2 examines future conditions given the most likely projections of growth and
committed developments (both transport infrastructure and land-use developments)
that are likely to be implemented to 2031. This is a ‘Reference Case’ against which
potential additional development can be judged.

Step 3 then examines the likely future conditions given the introduction of potential
development plan-related proposals, and reviews this against the ‘Reference Case’.
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152 Figure 1.2: Study Methodology (Steps 1 — 3)

Stage 1

Step 1: Baseline Conditions

| Highway Performance | | Public Transport | | Walking and Cycling | | Freight |

| Traffic Volumes || Parking | | Bus | | Rail | Step 1
' Baseline
(Model
Calibration)

J Highway Capacity |

Step 2: Reference Case 2031

Baseline Conditions + Committed Developments

= Reference Case 2031

Stage 2
Step 3: Local Plan Growth Scenario 2031

Reference Case 2031 + Additional Development Trips

= Local Plan Growth Scenario 2031 Stage 2

Report

153 Data to inform the above steps have been obtained from both Mansfield District
Council's planning department, and Nottinghamshire County Council (the local
highway authority). In particular, the following information and data has been
collated:

Details of committed land-use developments to 2031,
Details of committed transport-infrastructure improvements to 2031;
Historic traffic count data from Nottinghamshire County Council including:
0 19 Manual Classified Counts at junctions;
0 16 Department for Transport (DfT) passing counts;

New traffic count data has been commissioned for the following junctions during
July 2012;

0 A60/B6035 Church St, Market Warsop;

A6075 Peafield Lane / B6035, South of Market Warsop;

A60 Leeming Lane North / A6075 Peafield Lane, Market Warsop;
A60 Leeming Lane / New Mill Lane (December 2012);

A6009 St Peter's Way / A60 Woodhouse Road/B6033 Bath Lane;

O O O O
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154

155

0 A6191 Rock Hill/Southwell Road West / Windsor Road / Carter Lane;
0 A6009 St Peter's Way / A60 Nottingham Road / Albert Street;
0 AG60 Portland Street / A6009 St Peter's Way / Portland Retail Park;

e Cycle count data from Nottinghamshire County Council;

¢ Road Safety statistics from Nottinghamshire County Council;

e Census data from National Statistics; and

e Mansfield SATURN traffic model.

As noted in the last bullet point, Mansfield benefits from a SATURN model of its
highway network which has been developed over a number of years by
Nottinghamshire County Council. Although made available to Mansfield District
Council for this work, it is noted that this model does not cover the full Study Area (as
shown in Figure 1.1). As such, the Step 1 and 2 assessments of the highway network
have been undertaken via a composite of baseline data from the SATURN traffic
model and traffic count data in Market Warsop. Figure 1.3 shows the coverage of the
SATURN traffic model. As can be seen from this figure, the model represents the
main routes within the town (i.e. the model does not include minor roads and routes).

An introduction relating to how a SATURN model operates is also provided at the end
of this section.
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What is a SATURN model?

SATURN (Simulation and Assignment of Traffic in Urban Road Networks) is a computer
software package used to forecast changes in traffic associated with development or road
schemes. It has been used to support many large infrastructure schemes, and is a DfT
approved tool.

A SATURN model has two components:

o A Supply Network; which is a representation of the highway network including all its
roads and junctions; and

e A Demand Matrix; which is a representation of the individual vehicles which would seek
to route through the network.

The purpose of the SATURN model is to predict which specific route vehicles will choose to
travel from their respective origins to their respective destinations given:

e Changes to the Supply Network (i.e. as new roads are opened, or junctions improved);
and

e Changes to the Demand Matrix, i.e. as traffic levels increase (or decrease) in future.

For example:

Diagram 1 Diagram 2

In Diagram 1, traffic from A to B would route through the village centre as it is their only
choice.

In Diagram 2, the choice of route has increased. Vehicles could either use the bypass, or
continue to route through the village centre. Importantly, as more traffic uses the bypass,
congestion in the village centre would decrease and this may make it a faster route for some
traffic given the shorter distance.

SATURN solves the problem of ‘how much traffic would use each route available’. It bases
these choices on journey cost and distance.

1.6
1.6.1

Relevant Terminology

To assist those reading this report that may not be familiar with transport planning
terminology, a brief overview of some of the terms used within this document is given
in a Glossary at the end of this report.
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2.1
211

2.2
221

222

POLICY BACKGROUND

Overview

The development of the Local Plan Part 1 will provide the planning framework against
which future developments will be judged at the local level. However, these
documents are being formulated against the context of existing national planning
policy and the Third Nottinghamshire Local Transport Plan (LTP3). The purpose of
this section is to identify the relevant policy context in transport terms, and how this
specifically relates to Mansfield.

National Planning Policy Framework (NPPF)

The NPPF sets out the Government’s planning policies for England and provides a
framework to develop localised planning strategies. The document identifies three key
components which the planning system has to balance:

an economic role contributing to building a strong, responsive and competitive
economy, by ensuring that sufficient land of the right type is
available in the right places and at the right time to support
growth and innovation; and by identifying and coordinating
development requirements, including the provision of
infrastructure;

a social role supporting strong, vibrant and healthy communities, by
providing the supply of housing required to meet the needs of
present and future generations; and by creating a high quality
built environment, with accessible local services that reflect
the community’s needs and support its health, social and
cultural well-being; and

an environmental role contributing to protecting and enhancing our natural, built and
historic environment; and, as part of this, helping to improve
biodiversity, use natural resources prudently, minimise waste
and pollution, and mitigate and adapt to climate change
including moving to a low carbon economy.

With regard to transport, the document focuses on, and emphasises, the promotion of
sustainable transport. For instance, the NPPF states that:

“Transport policies have an important role to play in facilitating sustainable
development but also in contributing to wider sustainability and health
objectives. Smarter use of technologies can reduce the need to travel. The
transport system needs to be balanced in favour of sustainable transport
modes, giving people a real choice about how they travel. However, the
Government recognises that different policies and measures will be required
in different communities and opportunities to maximise sustainable transport
solutions will vary from urban to rural areas.”

STAGE 1: BASELINE AND
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2.2.3 The NPPF also states that plans and decisions should take account of whether:

e the opportunities for sustainable transport modes have been taken up
depending on the nature and location of the site, to reduce the need for major
transport infrastructure;

¢ safe and suitable access to the site can be achieved for all people; and

e improvements can be undertaken within the transport network that would limit
the significant impacts of the development cost effectively. Development should
only be prevented or refused on transport grounds where the residual
cumulative impacts of development are severe.

2.2.4 The NPPF also notes that plans should protect and exploit opportunities for the use of
sustainable transport modes for the movement of goods or people. Therefore,
developments should be located and designed where practical to:

e accommodate the efficient delivery of goods and supplies; and

e give priority to pedestrian and cycle movements, and have access to high quality
public transport facilities.

2.2.5 Importantly, the NPPF confirms that all developments generating significant volumes
of traffic should be supported by a Transport Assessment, and those trips resulting
from such developments should be managed via the Travel Plan process. With
regards this latter point, it is noted that Nottinghamshire County Council published its
revised guidance on the preparation of Travel Plans for new development in
September 2010, and that this document includes standard conditions pertaining to
Travel Plans in order to secure such documents for varying types and levels of
development.

2.3 Nottinghamshire Local Transport Plan 3

23.1 LTP3 was published in April 2011. It has been prepared to provide both a strategy
and implementation plan for improvements to the local highway network up to March
2026. The objectives of the Nottinghamshire LTP3 are to:

e provide a reliable, resilient transport system which supports a thriving economy
and growth;

e encourage sustainable and healthy travel;

e improve access to key services, particularly enabling employment and training
opportunities;

e minimise the impacts of transport on people’s lives; and

e maximise opportunities to improve the environment and help tackle carbon
emissions.
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2.3.2

24
24.1

The above policy objectives broadly align with the aspirations set by central
government in the NPPF. The LTP3 document has been reviewed to identify
schemes which could impact on this project, as described later in this report.

Summary

Policy at a national level stresses the importance of transport sustainability in both
siting and assessing new development locations. The Travel Plan process is seen as
key to managing trips to / from new developments in future.
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3.1
3.1.1

3.2

3.2.1

3.2.2

3.2.3

BASELINE CONDITIONS — TRAVEL PATTERNS AND SUSTAINABLE
TRANSPORT MODES

Overview

The purpose of this section is to describe the current transport conditions in the
district of Mansfield. This section makes use of actual traffic data described in
Section 1, site visit observations, and also outputs from the Mansfield SATURN
model.

Travel Patterns
The Mansfield Travel to Work Area (TTWA)

The Nottinghamshire LTP3 identifies that the Mansfield TTWA includes all of
Mansfield district, the majority of Ashfield and Newark & Sherwood districts, as well
as the south western tip of Bassetlaw and the north of Gedling district. It also includes
parts of eastern Derbyshire. This area is shown in Figure 3.1.

The 2001 census recorded home and work postcodes. From this information,
comprehensive data relating to journeys to work are available on a ward-by-ward
basis. For Mansfield, analysis of 2001 Census ‘Journey To Work’ data shows the key
destinations of those travelling to work (including to work in Mansfield itself) from
home addresses in Mansfield by all modes (Table 3.1), car driver (Table 3.2) and
public transport (Table 3.3).

For the avoidance of doubt, journey to work data from the 2011 Census was not
available at the time of writing, and the information in Tables 3.1 — 3.3 does not
include those people who choose to work from home.

Table 3.1: Mansfield Residents’ Journeys To Work —
All Transport Modes (Mansfield and Top 10 Destinations)

District % of all Trips

Mansfield 51.1%
Ashfield 16.4%
Nottingham 6.2%
Newark and Sherwood 6.2%
Bolsover 3.6%
Bassetlaw 2.9%
Gedling 2.1%
Amber Valley 1.7%
Derby 0.9%
Rushcliffe 0.8%
Chesterfield 0.8%
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ms Mansfield District Council — Mansfield Transport Study

Table 3.2: Mansfield Residents’ Journeys To Work —
Car Driver Mode (Mansfield and Top 10 Destinations)

District \ % of all Trips
Mansfield 42.8%
Ashfield 18.2%
Newark and Sherwood 7.4%
Nottingham 7.0%
Bolsover 4.2%
Bassetlaw 3.6%
Gedling 2.5%
Amber Valley 2.3%
Derby 1.2%
Chesterfield 1.1%
Broxtowe 1.0%

Table 3.3: Mansfield Residents’ Journeys To Work —
Public Transport Mode (Mansfield and Top 10 Destinations)

District \ % of all Trips
Mansfield 56.4%
Ashfield 16.1%
Nottingham 12.0%
Newark and Sherwood 4.2%
Bolsover 2.3%
Gedling 2.0%
Bassetlaw 1.0%
Rushcliffe 0.7%
Chesterfield 0.6%
South Holland 0.5%
Amber Valley 0.4%
3.2.4 From the above tables, it can be seen that many intra-Mansfield trips are currently

being made by car even though total journey distances are likely to be relatively short
(less than 5km). Also, Derby appears as a ‘Top 10’ destination for car drivers but not
for public transport users. It should be noted, however, that bus services are
available to Derby as is described later in this report.
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Transport Mode Choice

3.25 Table 3.4 identifies the usual mode choice of those travelling to work that live in
Mansfield.

Table 3.4: Usual Main Mode of Travel to Work (excluding those who ‘work from home’)

Place of

Reside_nce Train Bus Taxi D(r:istrar sz;r 'g;é?é Bicycle
(Mansfield Wards)
Berry Hill 1.4% 4.5% 0.5% 74.6% 7.7% 0.5% 2.1% 8.7%
Birklands 0.9% 8.6% 0.4% 61.4% 11.0% 1.3% 2.6% 13.7%
Broombhill 1.2% 7.3% 0.6% 57.8% 12.9% 0.9% 2.1% 17.1%
Cumberlands 0.4% 7.4% 0.8% 59.0% 12.0% 0.6% 2.7% 17.0%
Eakring 1.6% 6.8% 0.8% 65.5% 10.6% 0.8% 2.1% 11.9%
Forest Town East 0.5% 8.1% 0.3% 70.2% 10.8% 0.9% 1.8% 7.4%
Forest Town West 1.1% 6.3% 0.3% 73.8% 9.1% 1.4% 1.8% 6.3%
Grange Farm 0.7% 6.8% 0.3% 66.3% 9.7% 1.2% 1.6% 13.3%
Ladybrook 0.7% 8.6% 0.7% 53.4% 11.6% 0.7% 3.6% 20.4%
Leeming 1.2% 7.1% 0.5% 75.5% 8.5% 0.8% 1.2% 5.3%
Lindhurst 0.5% 7.3% 0.0% 73.2% 9.9% 0.8% 1.0% 7.3%
Meden 0.4% 11.1% 0.4% 67.0% 9.5% 1.7% 1.1% 8.7%
Oak Tree 0.7% 8.9% 0.5% 72.2% 9.6% 1.0% 1.9% 5.3%
Pleasley Hill 0.9% 14.6% 0.8% 60.3% 10.6% 1.9% 2.2% 8.7%
Portland 1.2% 5.4% 0.8% 60.3% 10.9% 0.7% 1.8% 18.9%
Priory 1.1% 6.8% 0.7% 66.1% 9.7% 1.7% 2.7% 11.1%
Ravensdale 0.9% 10.5% 0.5% 55.5% 9.2% 1.0% 3.8% 18.7%
Robin Hood 1.8% 8.6% 0.6% 65.1% 11.0% 1.4% 1.8% 9.4%
Sherwood 1.3% 5.8% 0.4% 65.8% 8.5% 1.1% 1.3% 15.7%
England 8.2% 8.3% 0.6% 60.8% 6.8% 1.2% 3.1% 11.1%
East Midlands 1.2% 7.7% 0.5% 66.7% 7.7% 1.1% 3.6% 11.6%
Mansfield 11% | 76%| 06%| 666%| 99%| 11%| 1.9%| 11.2%
(Average)
Standard 04% | 23%| 02%| 67%| 13%| 04%| 08%| 4.9%
Source: 2001 Census Data
Note: ward boundaries and names have changed since the 2001 Census
3.2.6 The lower four rows show the average (mean) mode choices of those living in,
England, the East Midlands and Mansfield district and the ‘standard deviation™
around the mean of mode choice in Mansfield based on the individual ward results.
3.2.7 The above table shows that there are wide variances in the use of car, and on-foot

modes for the various wards within the Mansfield District. For example, for private
car’ modes, Ravensdale ward generated the least car use (65.2% comprising 0.5%

. Standard Deviation shows how much variation or "dispersion” exists from the average (mean, or expected value). A low standard
deviation indicates that the data points tend to be very close to the mean, whereas high standard deviation indicates that the data points
are spread out over a large range of values.

2 Travel by private car is the sum of Car Driver, Car Passenger and Taxi modes
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3.2.8

3.2.9

3.2.10

3.2.11

3.2.12

taxi, 55.5% car driver and 9.2% car passenger) for trips to work; and Leeming ward
the most (84.5% comprising 0.5% taxi, 75.5% car driver and 8.5% car passenger).
Leeming is also the ward that reports the least use of walking as the primary mode of
travel to work (5.3%) with the largest main-mode for journeys to work on-foot are
reported in Ladybrook ward (20.4%).

The highest variance in mode choice relates to car driver, pedestrians and public
transport (bus). This would indicate that where people choose not to drive, or are
unable to drive, they make a greater proportion of trips on foot or public transport.
Where walking modes are high, these trips are likely to be shorter (given the smaller
range of walking as a mode of transport).

Overall, trips in Mansfield appear very similar to the rest of the East Midlands region,
with slightly more travelling to work as a car passenger, and slightly fewer choosing to
cycle.

Car Ownership

Table 3.5 identifies the level of car ownership across Nottinghamshire.

Table 3.5: Car Ownership (Reproduced from Nottinghamshire LTP3)

Percentage of Percentage of

District No. of households households with no households with

car two or more cars
Ashfield 46,600 28% 26%
Bassetlaw 44,690 24% 31%
Broxtowe 45,445 23% 30%
Gedling 47 556 23% 30%
Mansfield 41,601 29% 26%
Newark & Sherwood 44,465 22% 33%
Rushcliffe 43,670 17% 40%
Nottinghamshire 314,027 24% 31%
England 20,451,427 27% 29%

Source: 2001 Census data

Within Nottinghamshire, Mansfield is the district with the highest proportion of
households with no car. The proportion (29%) is greater than the national average
(27%). Mansfield and Ashfield districts have the lowest proportion of households in
Nottinghamshire with two or more cars. The proportion (26%) is lower than the
national average (29%).

Figure 3.2 shows a density plot of the Mansfield District, which indicates those wards
where residents make the most trips to work as car drivers. The wards of Leeming,
Forest Town West and Berry Hill are in the highest quintile.
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3.2.13

3.2.14

3.2.15

3.2.16

Traffic Growth

Within the transport-industry trade press, there has been recent debate regarding the
issue of ‘peak traffic’ and whether or not traffic volumes will continue to grow. The
DfT’s long-term travel growth forecasts indicate that the majority of the predicted
increase in trip growth will be driven, inter-alia, by two distinct factors:

o A predicted increase in the overall population, which would lead to an increase
in the number of trips being made; and

. Traffic, measured as vehicle-kilometres, will increase as a result of longer trips
being made in response to an increase in wealth relative to the future costs of
travel.

Recently, this issue of traffic growth has been somewhat clouded by the recent
recession, and higher fuel prices, which has had the effect of reducing traffic levels
after 2008. Traffic growth in the Mansfield and Sutton-in-Ashfield urban areas
between 2005 and 2011 has been identified from Nottinghamshire County Council’'s
long term traffic counters (site locations shown in Figure 3.3) and is shown in Table
3.6, below.

Table 3.6: Nottinghamshire County Council Long Term Daily Traffic Trend Data —
Mansfield District

Year
Market Town 2005 2006 2007 2008 2009 2010 2011
Mansfield /
Sutton-in-Ashfield 100.0 99.3 99.9 98.6 98.1 95.3 93.9

Numbers are indices: 2005 = 100.0

Town centre cordon monitoring, undertaken by Nottinghamshire County Council,
confirms there has also been a reduction in traffic volumes entering Mansfield town
centre since 2005 (see Table 3.7). This table also shows other large Nottinghamshire
towns, for comparison. For the avoidance of doubt, Nottinghamshire County Council
now collect cordon data every two years (no data was collected in 2011); the latest
2012 counts were obtained in the autumn.

Table 3.7: Changes in Daily Traffic Flows Entering Market Towns, Compared with

2005 levels
Year
Market Town 2005 \ 2006 2007 \ 2008 2009 2010
\Worksop 0% -5% -8% -8% -12% -9% -14%
Retford 0% 0% -2% -5% -2% -T% -7%
Newark 0% 0% 0% -3% -6% -4% -10%
Mansfield 0% -2% -3% -4% -8% -7% -10%

The locations of the traffic monitoring sites on a cordon around the Mansfield town
centre are indicated in Figure 3.4.
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3.3

3.3.1

3.3.2

3.3.3

3.34

Walking and Cycling

Figure 3.5, below, shows the existing cycle infrastructure within Mansfield, focusing
on Mansfield town. This is taken from the document, Cycling in Mansfield and
Ashfield (Nottinghamshire County Council, 2007). As can be seen from Figure 3.5,
the existing cycling infrastructure is better developed to the south of the town than in
the north.

In terms of longer distance routes, Mansfield is linked to Sutton-in-Ashfield town
centre via the Timberland, and Teversal & Skegby Trails. These are multi-user
routes, although there are several locations which require crossing of busy roads.
The routes run east-west but, again, along the southern boundary of the town as
shown in Figure 3.6 (and provides more specific detail to that shown in Figure 3.5).

Figure 3.7 is also taken from the document Cycling in Mansfield and Ashfield, but
focuses on the Market Warsop area. It identifies east-west-linkages with the District of
Bolsover (Shirebrook) and Sherwood Forest Country Park. Indeed, the Interim
Planning Guidance Note 11 (Green Infrastructure, published by Mansfield District
Council in April 2009) identifies that trails between Church Warsop and Market
Warsop act as important recreation and commuting routes between the two areas
and also ensure additional recreational access linkages from Warsop Vale to the
National Cycle Network and Pleasley Vale to Meden Vale. Notwithstanding this, it is
noted that, as recreational routes, these don’'t necessarily follow a direct route, and
they are mostly surfaced with un-bonded aggregate (stone chips etc), are un-Iit etc.
While this doesn't prohibit their use as a commuter route, it can make them less
attractive to commuters and result in lower or more seasonal demand.

Figure 3.8 shows cycle paths through the Meden Trail / Pleasley Vale, and Figure 3.9
shows routes from Mansfield Woodhouse to Shirebrook / Market Warsop.
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Figure 3.8: Cycle Paths Through the Meden Trail / Pleasley Vale
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3.35

3.3.6

3.3.7

Cycle linkages across the district are therefore available, although these have
developed along specific corridors such that, for instance, there is sparse network
development between the north and south of the district. In terms of usage, the
Nottinghamshire Cycle Strategy (Nottinghamshire County Council, 2006 — 11) notes
that levels of cycling in Mansfield remain low, even though surveys suggest there are
relatively high levels of cycle ownership throughout the county. This matches the
census data shown previously in Table 3.4 (although surveys conducted by Mansfield
District Council in 2000 identified that up to 5% of staff could travel to work regularly
by cycle).

The County Council monitors cycle usage at several sites, and undertook annual
counts between 2005 and 2010. These counts are now being undertaken on a bi-
annual basis and, as such, data for 2011 is not available (and 2012 has not yet been
conducted). However, the graph at Figure 3.10 indicates that cycle usage has
declined over the period 2005-2010, although it should be noted that the number of
cycle counters in the area is limited.

Figure 3.10: Cycle Usage in Mansfield — 2005 - 2010
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Note: Annual growth factors provided by Nottinghamshire County Council. Indices are based
on a 2005 base value (i.e. 2005 = 100).

Notwithstanding the above changes in recorded cycle volumes, the Nottinghamshire
Cycle Strategy identified some of the problems which may deter cycling:
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e High traffic levels;
e Poor maintenance of routes;

e Danger of cycle theft / not enough secure cycle parking in the most convenient
places;

e Real or perceived risk of injury;
¢ General ease and attractiveness, and perceived low cost of car use;
e Geography of certain areas — e.qg. hills, spacing between facilities;

e Length of journey — may require interaction with public transport over longer
commuting journeys;

e Severance of direct and attractive routes;

e Lack of rural links — resulting from the cost (due to length) verses lower benefits
through smaller populations;

e Lack of designated facilities in smaller towns to main towns — resulting from cost
versus benefits issue;

e Air and noise pollution; and

e Poor weather.

3.3.8 Many of the above issues are being addressed by Nottinghamshire County Council
through both school and adult cycle training, and securing new cycling infrastructure
via LTP funds or from developer contributions. The latter is the most important with
respect to new sites coming forward via the Mansfield District Local Plan.

3.4 Public Transport

3.4.1 Nottinghamshire County Council is currently reviewing its bus strategy.
Notwithstanding this, a bus strategy for North Nottinghamshire was published in 2006.
This identified that:

e Accessibility in the more urbanised Mansfield/Ashfield and Worksop areas tends
to be higher than the more rural Retford and Newark areas;

e A major redevelopment of Mansfield bus station is proposed; and

e Particular effort will be applied to working with police and bus operators in areas
such as Mansfield where bus services play an important role in supporting the
developing night-time economy.

3.4.2 With regards to the second bullet point, a new public transport interchange is
currently being developed and is due to open in early 2013. According to the
Nottinghamshire County Council website:

“This £9m scheme will provide a first class interchange for Mansfield and
offer a major improvement to the quality of the bus waiting environment
benefiting the existing five million passenger trips using the current bus
station and encourage more people to travel by public transport.”
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3.4.3

3.4.4

3.4.5

3.4.6

3.4.7

3.4.8

3.4.9

LTP3 identifies that public transport patronage at Mansfield’s existing bus station has
already increased by 10% between 2004 and 2009. It is understood that
Nottinghamshire County Council is expecting a further 5 to 10% increase in
patronage in the first year following opening of the new station (which reflects the
experience of recent improvements to Retford bus station). It is also understood that
Stagecoach will be improving its fleet to coincide with the opening of the new station.

It is also understood that Nottinghamshire County Council are pursuing the potential
benefits of integrated ticketing and real time passenger information (RTPI) systems,
and is also developing Bus Quality Partnerships (BQPs) with local operators to further
improve services within the town (although no information was available regarding
this BQP at the time of writing).

The local public transport services covering the Mansfield and Market Warsop area
are shown in Figure 3.11.

In terms of specific services, these are subject to periodic changes based on the
requirements of the individual operators (e.g. Trent Barton, Stagecoach East
Midlands, K & H Doyle and Yourbus) and will certainly change once the new bus
station opens. Figure 3.12 shows the Mansfield bus map and generally shows a
good coverage of services across the urban area, which link together via a town
centre interchange.

The routes of the bus services in and around the Mansfield Town Centre are
indicated in Figure 3.13. These routes relate to services in 2012. The opening of the
new bus station will require some changes to these routes.

Of the commercial services, the key connections to Derby, Nottingham, Chesterfield
and Sutton-in-Ashfield are available via the ‘Nines’, Rainbow and Pronto services
which run at least every 60 minutes during the daytime.

In addition to the commercial operators, Nottinghamshire County Council also
supports a range of services within Mansfield including the following services:

e 4 — Mansfield to Mansfield Woodhouse
e 9 — Mansfield — Market Warsop — Worksop
e 10 - Ladybrook — Mansfield — Market Warsop — Edwinstowe

e 10A — Mansfield — Market Warsop — Edwinstowe — Sherwood Forest Visitor
Centre

e 17— Oak Tree — Forest Town — Mansfield — Sutton-in-Ashfield
e 18 — Mansfield — Berry Hill - Oak Tree — Crown Farm

e 19 — Mansfield — Berry Hill — Mansfield

e 140 — Mansfield — Skegby — Sutton-in-Ashfield
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Figure 3.11: Bus Services Map of district
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3.4.10

As at July 2012, the frequencies of the main bus services in the district of Mansfield
are provided in Table 3.8:

Table 3.8: Frequencies of the main Bus Services

Operator Service Description Frequency (mins)
=0 Monday to Friday Saturday Sun
c @ day
3 < :
g o First b} W) m o m Last
= ® Dep. | § | & s | & o Dep.
Time ~ 5’ g § g Time
® «Q @ Q@
1 Stagecoach ([Mansfield Woodhouse - Mansfield [ 0450 | 10 10 (15/30 | 10 |15/30 | 30 |[2330
- Huthwaite - Alfreton
4 Doyles Mansfield - Mansfield Woodhouse | 0920 60 60 1420
6 Stagecoach ([Ladybrook - Mansfield - Bull Farm [ 0550 | 15 15 (2jnys | 15 |2jnys | 60 (1917
7 Stagecoach [Mansfield - Oak Tree - Mansfield | 0530 15 15 15 1815
9 yourbus Mansfield - Market Warsop - 0835 60 60 60 1830
Worksop
10 Stagecoach [Ladybrook - Mansfield - Warsop - | 0715 | 60 60 60 1745
Edwinstowe
10A Stagecoach ([Mansfield - Warsop - Edwinstowe | 0930 60 2225
- Sherwood Forest Visitor Centre
11 Stagecoach |Mansfield - Meden Vale 0545 30 30 60 30 30 60 2245
12 Stagecoach |Mansfield - Shirebrook 0625 | 30 30 |2jnys | 30 ([2jnys | 60 |2005
14/15 | Stagecoach [Mansfield - Ollerton - 0545 30 30 60 30 60 60 2220
Kirton/Walesby
16 Stagecoach |Mansfield - Clipstone 0510 | 15 15 15 60 (1753
17 Doyles Oak Tree - Forest Town - 0720 60 60 60 1800
Mansfield — Sutton-in-Ashfield
18 Doyles Mansfield - Berry Hill - Oak Tree - | 0650 60 60 60 1810
Crown Farm
19 Doyles Mansfield - Berry Hill 1020 60 60 1500
23 Stagecoach ([Mansfield - Shirebrook - Langwith | 0545 30 30 60 30 60 120 | 2215
27/28/ | Stagecoach/ |Mansfield - Rainworth 0515 15 15 3jnys 15 3jnys 60 2200
141 Trent Barton
28/28B | Stagecoach |Mansfield - Blidworth - Bilsthorpe | 0515 30 30 ljny 30 ljny 60 1915
- Southwell - Newark
53 Stagecoach |Mansfield - Sheffield 0640 | 120 | 120 120 1735
140 Stagecoach Xlar:}_sfilzld - Skegby — Sutton-in- {0945 3jnys 3jnys | 60 |2245
shfie
141 Trent Barton |Sutton-in-Ashfield - Mansfield - 0600 60 60 120 60 120 2200
Blidworth - Hucknall - Nottingham
Black | Trent Barton |Mansfield - Heanor - llkeston - 0620 60 60 60 1830
Cat Stanley - Derby
nines | Trent Barton |Mansfield — Sutton-in-Ashfield - | 0615 | 15 15 30 15 30 30 |2300
Alfreton - Ripley - Derby
pronto | Stagecoach/ |Mansfield - Nottingham 0540 | 15 15 60 15 60 30 (0215
Trent Barton
pronto | Stagecoach/ |Mansfield - Chesterfield 0610 30 30 60 30 60 60 0210
Trent Barton
threes | Trent Barton [Mansfield — Sutton-in-Ashfield - 0445 15 10 30 10 30 60 2306
Kikby - Hucknall - Nottingham
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3.4.11 All bus operators were contacted during the development of this study. Stagecoach
provided a list of locations where it experiences delay to services and these are
shown within Appendix A. In addition, Stagecoach commented that:

o ‘“traffic lights that are not coordinated. On departing from Mansfield Bus Station
heading towards Nottingham, a bus can take up to 7 minutes to get to
Sainsbury’s as there seems to be no 'green wave' at the 7 sets of traffic lights in
that short distance.

e we have been asked to consider daytime services to the Berry Hill development
and the housing estate between Tesco (Chesterfield Road) and Woodhouse
Road.

¢ the high number of speed humps around Mansfield impact heavily on our
services in causing delays where cars are parked preventing buses from
straddling humps and also increasing wear and tear on suspension
components”.

3.4.12 Trent Barton commented that:

e ‘“we see delays to our pronto service on the A60 between St Peters Way and
Berry Hill Lane. This affects us during Peak in both directions with the sheer
volume of traffic often at standstill for minutes. We also see heavy congestion at
the Weekend, specifically at the junction of Baums Lane with traffic trying to
access the retail park and Sainsbury’s.

¢ delays on Ratcliffe Gate at the junction of St Peter's Way heading towards
Mansfield are common, this affects our 141 service and delays of 5 minutes at
the lights are normal.

¢ don't have any issues with “Problem Parking” in Mansfield and were not aware
of any current gaps in services.”

3.4.13 For those unable to use their own transport, or access public transport,
Nottinghamshire County Council also allows users to search for community and social
transport schemes via its website.?

Public Transport — Rail

3.4.14 Mansfield benefits from two rail stations: Mansfield and Mansfield Woodhouse. The
locations of these stations are shown in Figure 3.14.

3.4.15 Mansfield station has a 103 space car park, and three uncovered cycle stands (which
can accommodate up to six cycles).

3.4.16 Mansfield Woodhouse has a 40 space car park, and five uncovered cycle stands
(which can accommodate up to ten cycles).

3.4.17 Although no information is available for this study with regards to the trip purposes of
those using the station, it is likely that both stations could benefit from the provision of

% Refer to web site: http://www.nottinghamshire.gov.uk/travelling/travel/communitytransport/
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enhanced cycle facilities. It is, however, noted that both stations offer step free
access to all platforms for less able users.

Figure 3.14: Mansfield District Rail Stations
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3.4.18

3.4.19

3.4.20

3.5
351

3.5.2

In terms of services, Mansfield is served by the Robin Hood line. The towns and
villages served by the route are listed below:

¢ Nottingham;

e Bulwell;

e Hucknall;

e Newstead;

¢ Kirkby-in-Ashfield;

e Sutton-in-Ashfield;

e Mansfield;

e Mansfield Woodhouse;

e Shirebrook;

e Langwith, Nether Langwith and Whaley Thorns;

e Creswell;
¢ Whitwell; and
e Worksop.

During the daytime between Monday and Saturday there is a half-hourly service from
Mansfield Woodhouse, through to Nottingham (southbound) an hourly northbound
service onwards to Worksop. There is an hourly service during the evenings between
Nottingham and Worksop. Also, there is a service on Sundays.

Within the Nottinghamshire LTP3, it was noted that rail patronage had increased
during the period to 2009. The most recent statistics published by the Office of Rail
Regulation (ORR) provide more detail and identify (in Table 3.9) that although the
stations in Mansfield experienced strong growth in 2009/10, some of this was lost in
2010/11 (the most recently available data). For comparison, data for Newark Castle
railway station is also shown.

Table 3.9: Annual Station Usage (Source: Office of Rail Regulation, 2012)

Station 07 -08 08 - 09 09-10 | 10-11
Mansfield Town 343,907 348,680 393,990 366,054
1.4% 13.0% 7.1%
Mansfield 129,774 142,426 155,790 146,054
Woodhouse
9.7% 9.4% -6.2%
Newark Castle 324,150 345,128 413,900 348,038
6.5% 19.9% -15.7%
Accessibility

The above sections demonstrate that the pattern of travel varies across the district of
Mansfield and that the availability of sustainable transport infrastructure is also
unevenly distributed.

These issues can be explored in further detail with reference to the Core Accessibility
Indicators (CAIl) published by the Government. The CAI provide a local-level measure
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3.5.3

3.54

of the accessibility for key services (covering food stores, education, health care,
town centres and employment centres) for the populations who use them. They
estimate the proportion of the local population who can access key services within
reasonable time limits by sustainable transport modes, and they are widely used in
accessibility planning by local authorities.

Accessibility indicators are published by the DfT and Office for National Statistics for
16 to 74 year-old persons. In terms of access to employment, the accessibility
indicators identify the percentage of 16 to 74 year olds with access to employment by
a composite mode of transport (i.e. a combination of one or more of walking, cycling
or public transport). Table 3.10 summarises these results for Mansfield and the wider
area and shows that Mansfield performs similarly to the wider Nottinghamshire and
East Midlands averages, but below that of Nottingham City (which is to be expected
given Nottingham'’s size and status as a large employment destination).

Table 3.10: Percentage (%) of 16 to 74 Year Olds with Access
to Employment by Composite Mode of Transport

Area 2007 2008 2009
Mansfield 80.4 80.7 81.3
Nottingham 85.3 85.4 85.6
Nottinghamshire 79.9 80.4 80.3
East Midlands 80.1 80.5 80.3

For access to services and facilities, core accessibility indictors have also been
published by the Government based on the following criteria, which have then been
combined into an overall composite score:

e 9% of a) pupils of compulsory school age; b) pupils of compulsory school age in
receipt of free school meals within 15 and 30 minutes of a primary school by
public transport/walking;

e 9% of a) pupils of compulsory school age; b) pupils of compulsory school age in
receipt of free school meals within 20 and 40 minutes of a secondary school by
public transport/walking and cycling;

e 9% of 16-19 year olds within 30 and 60 minutes of a further education
establishment by public transport/walking and cycling;

e 9% of a) people of working age (16-74); b) people in receipt of Jobseekers'
Allowance within 20 and 40 minutes of work by public transport/walking and
cycling;

e 9% of a) households b) households without access to a car within 30 and 60
minutes of a hospital by public transport/walking;

e % of a) households b) households without access to a car within 15 and 30
minutes of a GP by public transport/walking; and

e 9% of a) households; b) households without access to a car withinl5 and 30
minutes of a supermarket by public transport/walking and cycling.
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3.55

3.5.6

3.6
3.6.1

3.6.2

Table 3.11 compares the local composite score data for Mansfield and the wider
area. For the composite data, lower scores generally indicate an area that is more
accessible. This table again shows that Mansfield compares well with
Nottinghamshire and the wider East Midlands.

Table 3.11: Composite Accessibility Scores — Mean and Median Averages

Area Composite Score Composite Score

(Mean Average) (Median Average)
Mansfield 116 115
Nottingham 71 73
Nottinghamshire 117 118
East Midlands 116 118
England 110 111

Figure 3.15 provides a density plot for Mansfield at the Lower Super Output Area
(LSOA) level. The darker colours on this Figure identify where the least accessible
LSOA areas are located.

Freight

Nottinghamshire County Council has confirmed that no specific issues relating to
freight in Mansfield were highlighted during the development of the LTP3 (by neither
stakeholders or as part of the evidence base analysis).

A map showing those routes carrying the greatest number of HGV movements in the
District is shown as Figure 3.16 and more detail for the Mansfield urban area is
shown in Figure 3.17.
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2011 Annual Average Daily HGV Flows (AADF’s) for Mansfield District
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Figure 3.16: 2010 Annual Average Daily HGV Flows in District
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3.7
3.7.1

3.7.2

3.7.3

3.74

3.7.5

3.7.6

3.7.7

3.7.8

Summary

Similar to other towns in Nottinghamshire, there has been a reduction in traffic
entering Mansfield town centre in recent years.

In terms of non-motorised travel, pedal cycle usage decreased in Mansfield over the
period 2005 to 2010.

In spring 2013, there should be a major improvement in the provision of public
transport within Mansfield via the opening of a new interchange within the town;
however, the knock-on beneficial impact of this new facility upon bus services and
bus patronage is currently not known.

The sustainable transport credentials of the district’s main settlements may be linked
to the frequency of public transport services and, more importantly, the range of
services and destinations that may be accessed by public transport.

Although the district of Mansfield compares well with the rest of Nottinghamshire in
terms of overall journey patterns (proportion of those driving to work, accessibility to
services and facilities) there are variations between wards at a local level. There are
variations in the use of the car, as a main model of travel to work, between wards as
reported in Table 3.4 and Figure 3.2 above. For example, there is a higher proportion
of residents in the Meden ward for who the main mode of travel to work is by car
(refer to Figure 3.2 for car drivers) and motorcycle than in the Birklands ward that
includes Market Warsop. Similar variations in accessibility to services between wards
are indicated in Figure 3.15. These variations reflect the availability of sustainable
transport infrastructure and access to employment, services and facilities by
sustainable transport modes.

In terms of local transport and access to services, Mansfield town centre has more
sustainable transport choices than some of its sub-urban areas to the south and east
(refer to Figure 3.15). The residential areas of Mansfield Woodhouse and Market
Warsop have slightly better than average sustainable transport credentials. However,
the small communities in the north east, for example Church Warsop, Meden Vale
and Warsop Vale have relatively less access to services by public transport modes.

The Mansfield urban area is served by two railway stations (refer Figure 3.14) that
provide access to other settlements in Nottinghamshire. There are also long-distance
commercial bus services between Mansfield town centre and Derby, Chesterfield and
Nottingham. In this respect the Mansfield urban area has more sustainable transport
choices than other settlements within the district of Mansfield.

The above summary allows the residential communities to be ranked in terms of their
relative sustainable transport credentials within the district:

. Mansfield town centre;
. Mansfield Woodhouse;

o Market Warsop; and

o Church Warsop / Meden Vale / Warsop Vale.
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4.1
411

4.1.2

4.1.3

41.4

4.1.5

4.1.6

4.2

421

4.2.2

BASELINE CONDITIONS — HIGHWAY NETWORK

Overview

The preceding sections have identified the current position with regards to overall
travel patterns within Mansfield, and the availability of sustainable transport modes.
The highway network carries a high proportion of trips in the Mansfield district
whether by car, bus or as part of longer trips by train, cycle or on foot.

The purpose of this section is to identify the current operation of the highway network
in terms of capacity and road safety.

In addition, information is presented regarding parking opportunities in Mansfield.
Description of the Highway Network
The main routes connecting Mansfield to the wider locality are:

e A38 - Sutton-in-Ashfield, M1 (Junction 28), Derby

e A60 — Worksop, Nottingham

e A617 — M1 (Junction 29), Chesterfield, Newark

In recent years, Mansfield has benefited from a major improvement to its highway
network via the construction of the Mansfield Ashfield Regeneration Route (MARR).
This connects the western end of the A617 Rainworth bypass and the A617 at
Pleasley, passing by the south and west of Mansfield. Its purpose is to regenerate
the area and essentially forms a bypass for Mansfield on the northwest to southeast
axis.

Within Mansfield town centre itself, the A6009 forms an inner ring road within which is
contained the key retail and civic centre of the district. The A60 is the key route
through the Mansfield Woodhouse and Market Warsop areas of the Mansfield district
and, given the above, carries high proportions of through traffic.

Highway Network Performance
Daily Traffic Flows

Annual Average Daily Traffic (AADT) flows on roads at 2012 levels were calculated
from traffic counting sites and data held by Nottinghamshire County Council. These
count sites included: permanent and temporary automatic traffic counters, manual
classified passing counts and junction turning counts. Traffic flows will vary along
each link and it is not feasible to undertake traffic counts at every location where the
traffic flows change, therefore an AADT is calculated from data at a specific location
but is used to represent the flow along the whole length of the road. AADT data is
only available for those roads where traffic counts have been undertaken since 2001.
The most recent traffic counts for each road were used to calculate the AADT for the
road. Various adjustment factors (short period, daily, seasonal, etc.) were applied to
the count data where no 2012 traffic counts have been undertaken and where counts
cover only short durations. The margin of error will increase with time, particularly
where adjustment factors have to account for short-period and aged counts.

Figures 4.1 shows AADT flows across the whole District and Figure 4.2 shows AADT
flows in the Mansfield urban area.
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Figure 4.1: 2011 Annual Average Daily Flows in the District
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4.2.3

424

425

Peak Hour Traffic in the Mansfield Urban Area

As noted earlier in this report, the Mansfield urban area benefits from a SATURN
traffic model. This model represents traffic conditions in both an AM (08:00 to 09:00)
and PM (17:00 to 18:00) peak hour. To inform this report, this SATURN model has
been updated to a 2012 base year using traffic count data provided by
Nottinghamshire County Council and new counts commissioned at those junctions
listed in Section 1.5.3. The detail of this updating work is described in Appendix B.

SATURN has the facility to report various indicators to identify how the highway
network is performing. For the purpose of this report, the following outputs have been
compiled and plotted:

e Total vehicular flow (Figure 4.3 & 4.4);
e Delay (Figure 4.5 & 4.6); and
e Volume / Capacity Ratios (Figure 4.7 & 4.8).

The Volume / Capacity (V/C) ratio of a road or junction is a measure of the traffic at
the junction in relation to its ability to accommodate such flow. The V/C ratio is
calculated by summing all the approach flows into a junction and dividing by the total
available capacity on all approaches to the junction. A V/C value above 0.85 (or
85%) is likely to produce queues on some occasions during the peak hours. Above a
V/C value of 1.0 (or 100%), a junction is more than likely to be at capacity (with
resulting larger increases in queue length) during the peak hours. In Figures 4.7 and
4.8 the VIC values are grouped into coloured bands for plotting; junctions that are
modelled to have over 50% V/C loading are shown yellow, junctions that are over
75% loading are plotted orange and junctions that are over 85% V/C loading are red
or dark-red.
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4.2.6

4.2.7

4.2.8

4.2.9

The AM and PM peak models were analysed to identify which junctions are
approaching capacity in the Base Year. Those junctions with V/C threshold of 0.75
(or 75%) or greater were selected for analysis in the future years. This threshold was
used to identify all junctions likely to be approaching capacity, as well as those
junctions operating at capacity, in order to ensure that all the main junctions were
captured and monitored for potential adverse traffic impacts in the future year
analysis. This process highlighted the following six junctions within the Mansfield
urban area covered by the traffic model:

o Chesterfield Road / Debdale Lane;

o A60 Nottingham Road / Berry Hill Lane;

. Carter Lane / Southwell Road / Windsor Road;
o A60 Leeming Lane / New Mill Lane;

o A617 MARR / A6191 Southwell Road; and

o A60 Leeming Lane / Peafield Lane.

Peak Hour Traffic in the Market Warsop Area

Site observations of the district's highway network by our traffic engineers indicated
that only one junction outside of the Mansfield urban area was likely to be operating
near to capacity such that queues and delays were occurring in the peak hours. This
junction was at the A60 Church Street / Wood Street in Market Warsop. A traffic
count was therefore commissioned at this junction.

The A6075 Peafield Lane and B6035 Forest Road, both to the east of Market
Warsop, were of interest in terms of the volume of traffic using these roads. The
flows on the four roads were obtained by commissioning a traffic count at the Peafield
Lane / Forest Road double-roundabout junction.

Traffic count surveys were therefore commissioned in 2012 at two additional
junctions, which are located as shown in Figure 4.9. The traffic flows on those
highways adjacent to the surveyed junctions are indicated in Table 4.1.

Table 4.1: Flows Observed on Highways Outside of the Mansfield Urban Area

AM PM
A60 North of B6035 1,150 1,200
A60 South of B6035 950 1,050
B6035 Church Street 550 550
Wood Street 50 50
B6035 Forest Road (North of A6075) 400 400
A6075 Peafield Lane (East of B6035) 650 750
B6035 (South of A6075) 300 300
A6075 Peafield Lane (West of B6035) 600 700
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4.3
431

4.3.2

4.3.3

4.3.4

4.3.5

Detailed Junction Assessment

Being a network-wide model, the representation of junctions in SATURN is more
limited than for junction specific software. As such, the above junctions, identified as
operating above 0.75 (or 75%) in the Base Year, were next assessed in more detalil
using industry standard software for measuring the performance of isolated junctions.
Specifically, the following software has been used:

e LINSIG3 - to identify the performance of signalised junctions;

¢ Assessment of Roundabout Capacity and Delay (ARCADY) — to identify the
performance of roundabout junctions; and

e Priority Capacity and Delay (PICADY) — to identify the performance of priority
junctions.

In general terms, the key inputs to the above models are geometrical parameters,
signal stages/times and traffic flows. For the Mansfield work, geometrical parameters
(e.g. road width etc.) have been taken from OS mapping. For the signalised junction,
stage sequences and timings have also been obtained from Nottinghamshire County
Council’s traffic signals team where available, and on-site observations. Traffic flows
were extracted from the 2012 Base Year SATURN model.

As previously noted, the SATURN model does not cover the Market Warsop area. As
such, traffic flows at the A60 Church Street / Wood Street junction were obtained from
Manual Classified Count (MCC) surveys and assessed using LINSIG3.

Table 4.2 summarises the results of the junction assessments, with full details
provided in Appendix E.

Table 4.2: Junction Capacity Assessments — Base Year (2012)

Junction AM Peak Hour PM Peak Hour
Chesterfield Road / Debdale Lane Near to or Over

At Capacity Capacity
A60 Nottingham Road / Berry Hill Lane v v
Carter Lane / Southwell Road / Windsor v v
Road
A60 Leeming Lane / v Near to or
New Mill Lane At Capacity
A617 MARR / A6191 Southwell Road v v
A60 Leeming Lane / Peafield Lane v v
A60 Church Street / Wood Street v v

v"Indicates that the operational performance of the junction is acceptable;
i.e. ratio of flow to capacity (RFC) < 0.85 for a roundabout or Degree of
Saturation less than 0.9 for a traffic signal junction.

Table 4.2 shows that, of the junctions identified by the SATURN model outputs and
operation observed on site, the Chesterfield Road / Debdale Lane junction is a key
location of both AM and PM peak congestion. The PM peak has higher flows on
Chesterfield Road than the AM peak, which may be a reflection of its proximity to
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4.4
441

442

4.4.3

Mansfield town centre. Such locations often contain a proportion of shopping and
leisure trips that are not present in the morning peak.

Car Parking

In 2006/07, Mansfield District Council commissioned an assessment of the parking
needs of the town. This identified:

e Peak occupancy of 69% on Friday and 78% on Saturday;

e The short-stay car parks were close to or at capacity at some stage on both
Friday and Saturday, other than the Portland Retail car park and the temporary
Meridian car park, both of which were only around 20-25% used on the Friday
and around half full on the Saturday;

e Of the surface-level short-stay and long-stay car parks, only Rock Valley,
Toothill Lane and Rosemary Centre were full at times on both days;

e Both the Four Seasons and Walkden Street multi-storey car parks had spare
capacity on Friday (with maximum occupancies of 70% and 80% respectively),
while on the Saturday the Four Seasons car park had a maximum occupancy of
less than 50% and Walkden Street still had spare capacity with a maximum
occupancy of just under 80%;

e Of the short/ long stay car parks offering cheaper long-stay parking, the Swan
Public House and White Hart Street were full on both days. Grove Street was
observed to be full at times on the Friday but less well used on the Saturday
(84% maximum occupancy). Note that the pattern of demand over the Saturday
afternoon suggests that this car park is also used for parking for Mansfield Town
football club; and

¢ In general, the Council-operated car parks (maximum occupancy 79% on Friday
and Saturday) were more fully used than the privately-operated car parks
(maximum occupancy 54% on Friday and 74% on Saturday).

The study also recommended consideration of electronic variable message signing
(VMS), improved pedestrian links to / from car parks and possible rationalisation of
some of the smaller car parks. However, not all the assumptions contained within the
parking assessment, particularly for future years, have come to fruition. Nationally,
this is not an unusual situation; especially given the recent recession which has
hindered the property development sector.

Table 4.3 identifies the total number of spaces as identified in the 2007 assessment
and the current quantum of parking provided within Mansfield. This table shows there
are currently 210 more spaces than was forecast for 2011 or 2026, although much of
this figure derives from differences in estimates relating to the availability of space at
the civic centre (which is only available on Saturdays).
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Table 4.3: Mansfield Car Park Capacity — 2007 Forecasts & 2012 Actual

Late . . " Actual
Car Park 2007 2007+ ‘ 2008 2011 2026 2012%

Public Car Parking

Church Lane 65 65 65 65 65 76
Civic Centre*** 250 250 250 250 250 400
Clumber St 129 129 129 129 129 114
Four Seasons 478 478 478 478 478 481
Garden Road 15 15 15 15 15 28
Grove St 50 50 50 50 50 90
Handley Arcade 24 0 0 24 24 24
Meridian (Temp) 100 100 0 0 0 0
Midland 42 0 0 0 0 0
Robin Hood 80 80 80 80 80 113
Rock Valley 54 54 54 0 0 0
Station Road 83 83 0 0 0 0
Toothill Lane 100 100 100 100 100 114
Toothill Road 84 84 84 84 84 84
Walkden St 424 424 424 0 0 455
Water Meadows 200 200 200 200 200 216
Old Town Hall 0 0 22 22 22 19
Service Area D 0 0 25 25 25 20
Sub Total 2,178 2,112 1,976 1,522 1,522 2,234
Private Car Parking

Portland Retail Park 710 710 710 710 710 600
Rosemary Centre 124 124 124 124 124 117
St Peters Retail Park 304 304 304 304 304 338
Swan Public House 36 36 36 36 36 58
White Hart St 120 120 120 0 0 0
Tesco 581 581 581 581 581

Belvedere - - - - - 120
Portland Hotel Car Park - - - - - 20
Sub Total 1,875 1,875 1,875 1,755 1,755 1,253
TOTAL 4,053 3,987 3,851 3,277 3,277 3,487

* - As forecast in the 2007 Mansfield Town Centre Car Parking Strategy Update

** - From Mansfield District Council website (http://www.mansfield.gov.uk/index.aspx?articleid=1437) accessed 19th June 2012

4.4.4

4.4.5

4.4.6

*** . Civic Centre only available for public use on Saturdays

In terms of usage, ticketing data provided by Mansfield District Council has identified
a reduction in sales of 18.2% between 2010/11 and 2011/12. Ticket sales from April
and May 2012 extrapolated forward over the current financial year would indicate a
further drop of 13.4%.

It is noted that there have been several periods of free car parking around Christmas
and New Year over the last few years to assist retailers. This would appear consistent
within the findings of the Portas Review (2011) which supported the view that car
parking was a key element of a vital town centre.

Table 4.4 identifies the overall ranking of the car parks in terms of their intensity of
use (i.e. number of tickets divided by spaces) for 2011/12. The intensity ratio
indicates the number of times that each space is used. The smaller car parks near to
the town centre tend to rank the highest, although pricing will also have an influence.
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447

4.4.8

4.5
451

45.2

Table 4.4: Mansfield Public Parking Intensity

Car Park Spaces Intensity Ratio

Old Town Hall 19 5,644 | Most

Clumber Street 114 1,553 | Intensely
_ Used

Service Area D 20 1,457
Handley Arcade 24 1,235

Garden Road 28 889

Toothill Road 84 698
Water Meadows 216 625

Four Season 481 617

Church Lane 76 543

Toothill Lane 114 426
Walkden Street 455 351 v

Grove Street 90 263 | | east
Robin Hood Line 113 73 | Intensely

Civic Centre* 400 1g | Used

* - Civic Centre only available for public use on Saturdays

In terms of future potential changes, the Mansfield District Council Regeneration team
is currently promoting a site known as “Belvedere Street Strategic Development Site”.
The information* supporting this scheme notes that the project aims to provide a new
250 space car park to meet a shortfall in parking spaces within the town centre. The
options include a surface car park, or a more attractive option which would include a
new commercial development fronting Portland Street and a new multi-storey car
park to the rear of this site.

The 2006 Mansfield Parking Study also identified a development which would require
the removal of the Walkden Street car park (though any future development is likely
to require the provision of replacement parking).

Road Safety

According to the Nottinghamshire LTP3, between 2005 and 2009, the number of car
driver and passengers killed and serious injury (KSI) casualties decreased in each of
the districts except Mansfield, where the number of casualties increased in each of
the last two years. The number of car driver and passenger KSI casualties in
Mansfield (21 in 2009), however, remained low when compared to other districts.

For this study, road safety -collision statistics have been obtained from
Nottinghamshire County Council. The data obtained relates to those collisions that
resulted in a personal injury and which were reported to the police. This data (known

4 http://www.thinkmansfield.com/default.aspx?page=18
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as STATS19 statistics) are generally recognised to be the most complete record of
road collisions occurring on the local highway network. For the avoidance of doubt,
and as is normal practice, they do not include statistics from collisions resulting in
“damage-only” to vehicles.

453 Each collision resulting in a personal injury is classed as either ‘Slight’, ‘Serious’ or
‘Fatal’ by the police depending on the most serious injury resulting from the collision
(i.e. a collision resulting in two ‘Slight’ injuries and one ‘Serious’ injury would be
classed as a ‘Serious’ collision).

45.4 Tables 4.5 to 4.7 summarise the collisions and casualties which have occurred from

1% January 2009 to 31% December 2011 in the Mansfield area, and also in
Nottinghamshire and across the UK for comparison. This is three full years of
collision statistics.

Table 4.5: Road Collisions and Casualty Data for Mansfield Area
(Source: Nottinghamshire County Council, 2012)

Ve _Collisions _Casualties
Fatal Serious Slight Total Fatal Serious  Slight  Total
2009 3 49 245 297 5 52 369 426
2010 1 38 215 254 1 40 303 344
2011 2 54 213 269 2 55 294 351

Table 4.6: Road Collisions and Casualty Data for
Nottinghamshire County Council)

Nottinghamshire County (Source:

Ve Collisions Casualties |
Fatal Serious Slight Total Fatal Serious  Slight | Total |
2009 30 368 1,843 2,241 42 407 2,672 3,121
2010 18 353 1,682 2,052 23 394 2,395 2,812
2011 35 377 1,612 2,042 36 417 2,332 2,785

Table 4.7: Road Collisions and Casualty Data for United Kingdom (Source: Department for
Transport, RAS 10001 & 30001)

Year . Collisions_ _Casualtieg

Fatal Serious Slight Total Fatal Serious  Slight | Total |
2009 2,057 21,997 137,443 163,554 2,222 24,690 195,234 222,146
2010 1,731 20,440 132,243 154,414 1,850 22,660 184,138 208,648
2011 1,797 20,986 128,691 151,474 1,901 23,122 178,927 203,950
455 The above tables show there is no clear trend in the numbers of collisions (and

associated casualties) within Mansfield and Nottinghamshire, whereas these have
reduced year-on-year across the UK by 7.4% and 8.2% (from 2009 to 2011)
respectively. However, the majority of reduction in the Nottinghamshire and the UK-
wide data is driven by changes in collisions classed as “Slight”. In this respect,
Mansfield has also witnessed year on year reductions in ‘Slight’ accidents.
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4.5.6 In terms of specific road safety interventions planned by the local highway authority, it
is understood that schemes are to be progressed at the following locations:

e Old Mill Lane / Barringer Road - visibility improvements;

e A38 Kings Mill Road East / A617 MARR - signal modifications;

e Old Mill Lane / Ellesmere Road - signing & lining;

e A6009 Rosemary Street & Chesterfield Road South - speed limit reduction;
e A6117 Pump Hollow Road / Coronation Drive - signing & lining;

e A6117 Oak Tree Lane / Oakwood Drive - signing & lining; and

e St Peter's Way / St John Street - signal modification.

457 The above locations are shown in Figure 4.10.
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51
511

51.2

52
521

5.2.2

523

524

REFERENCE CASE CONDITIONS — HIGHWAY NETWORK

Overview

Having examined the Base Year conditions, Step 2 of the study examines the likely
future conditions within Mansfield and Market Warsop, given the most likely
projections of growth and committed developments (both transport infrastructure and
land-use developments) that are likely to be implemented to 2031. This is a
‘Reference Case’ against which potential additional development sites within the
development plan can be judged.

This section of the report will document the committed developments used to create a
2031 Reference Case forecast and, using the SATURN model, identifies any
junctions that are likely to be approaching or exceeding capacity in 2031.

Committed Developments to 2031

The 2012 updated traffic model described above in Section 4 and in Appendix B was
used to calculate likely 2031 forecast conditions. This required information about both
interventions to the highway network and known development sites, which generate
trips to be added to the demand traffic flows.

Only developments considered to be ‘committed’ were included in the forecasts. For
the purposes of the Study committed developments are defined as major housing,
commercial and retail sites with planning permission but not yet fully developed, sites
with Council resolutions to grant planning permission for housing subject to signing
Section 106 agreements, and other housing sites deemed suitable for development
through the Strategic Housing Land Availability Assessment (SHLAA) process.

Committed Developments to 2031 were identified by type and size. Residential and
commercial developments are shown below on a map base in Figure 5.1 for
Mansfield and Figure 5.2 for Market Warsop. SHLAA sites expected within five years
and pipeline schemes were also included as committed development. Details of these
sites are included in Appendix C.

Major development sites incorporated in the Reference Case forecasts include:
e Sandlands Way (Housing);
¢ Clipstone Road East (Housing);
e Penniment Farm (Mixed Use); and
e Lindhurst (Mixed Use).
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525

5.2.6

53
531

5.3.2

54
541

The development of the 2031 Reference Case SATURN model is detailed in
Appendix D. However, Table 5.1 below details the hourly trip total represented in the
Base Year (2012) SATURN model. Also shown are the 2031 trip totals calculated
using the DfT’s National Trip End Model (NTEM) growth forecast and the trip totals for
the Reference Case (based on committed developments in Mansfield District).

Table 5.1: Matrix Totals

Trip demand scenario Total Trips

|
AM PM

Base 2012 29,044 30,685
NTEM 2031 34,120 36,282
Reference Case 2031 34,148 36,007

This shows that the overall level of growth contained in NTEM growth assumptions is
in line with Mansfield District Council’s list of committed development, which gives
confidence that the Reference Case forecast are compatible with national economic
growth forecasts. The Reference Case forecasts represent a 17% increase in trips
when compared to the 2012 Baseline traffic conditions.

Transport Infrastructure

No future year highway schemes were identified which would impact upon the
existing network capacity. Some of the committed development sites had associated
highway infrastructure associated with them. These included:

e Lindhurst (internal link roads and access points);
e Penniment Farm (access points); and

e Prologis Park (access points).

These highway improvements have been included within the 2031 Reference Case
highway networks.

Operating Conditions

As for the Baseline (2012) analysis, the following indicators for the Reference Case
(2031) highway network have been extracted from the SATURN model:

e Total vehicular flow (Figure 5.3 & 5.4);
e Delay (Figure 5.5 & 5.6); and
¢ Volume / Capacity Ratios (Figure 5.7 & 5.8).
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54.2

54.3

54.4

545

54.6

54.7

The SATURN traffic model has been used to identify those junctions that would be
operating at, or over capacity in the forecast year of 2031. Given that traffic growth is
expected from the Baseline year of 2012 to the forecast 2031 Reference Case, then it
is expected that junctions across the highway network will be more heavily loaded in
future years. The traffic model was interrogated to determine those junctions with a
traffic V/IC ratio of more than 0.85 in the 2031 traffic model. Detailed junction
modelling has been undertaken on the junctions identified from the base year
analysis (in Section 4.3 of this report) plus any additional junctions that were identified
from the forecast year 2031 analysis.

This process highlighted the following seven junctions within the Mansfield urban
area:

e Chesterfield Road / Debdale Lane;

e A60 Nottingham Road / Berry Hill Lane;

e Carter Lane / Southwell Road / Windsor Road:;
e A60 Leeming Lane / New Mill Lane;

e A617 MARR / A6191 Southwell Road;

e A60 Leeming Lane / Peafield Lane; and

e A38 Sutton Road / Skegby Lane.

Of the seven junctions identified above, only the A38 Sutton Road / Skegby Lane
junction was not highlighted from the SATURN model outputs as approaching or at
capacity in the Baseline analysis (2012). The other six junction models built in detall
and described in the Baseline Case were updated with the Reference Case junction
turning movements to assess operational performance in 2031. The additional
seventh junction at A38 Sutton Road / Skeghby Lane was modelled in detail with the
2012 Baseline and 2031 Reference Case forecasts assigned. This detailed modelling
found that this junction was operating near to capacity in the baseline analysis.

Outside of the area of the traffic model, the traffic growth is likely to follow the
Nottinghamshire rural growth. Our observations in the 2012 baseline assessments
identified one junction in Market Warsop that was approaching capacity, which was
the A60 Church Street / Wood Street traffic signalled junction. This junction was
included within the detailed junction analysis.

The detailed junction assessment results for all eight of these junctions are
summarised in Table 5.2. Appendix E provides further detail with regard to these
junction assessments.

The detailed junction modelling results, presented in Table 5.2, confirm that most of
the identified junctions would operate near to capacity or at capacity (Degree of
saturation >90%) or over capacity in 2031. The only exception is A617 MARR /
A6191 Southwell Road which would operate within capacity.
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Table 5.2: Junction Capacity Assessments — Base and Reference Year

Base Year (2012) Reference Case (2031)
Junction AMPeak  PMPeak | AMPeak  PM Peak
Hour Hour Hour Hour
Chesterfield Road / Near to or Over Over Over
Debdale Lane At Capacity Capacity Capacity Capacity
A60 Nottingham Road / v v Over Near to or
Berry Hill Lane Capacity At Capacity
Carter Ln / Southwell v v v Near to or
Rd / Windsor Rd At Capacity
A60 Leeming Lane / v Near to or Near to or Over
New Mill Lane At Capacity | At Capacity Capacity
A617 MARR / A6191 v v v v
Southwell Road
A60 Leeming Lane / v v v v
Peafield Lane
A38 Sutton Road / Near to or v Near to or Near to or
Skegby Lane At Capacity At Capacity | At Capacity
A60 Church Street / v v Near to or Over
Wood Street At Capacity Capacity
v"Indicates that the operational performance of the junction would be
acceptable; i.e. RFC less than 0.85 for a roundabout or Degree of Saturation
less than 0.9 for a traffic signal junction.

55 Other Junctions Outside Of Mansfield District

5.5.1 An assessment of the Reference Case (2031) traffic entering the Strategic Road
Network (SRN) was required as part of the Mansfield Transport Study Brief. There
are no Strategic Roads within Mansfield District and the nearest one is the M1
motorway to the west. As the M1 is not included in the Mansfield traffic model, the
percentage increase in flows on the A38 approaching Junction 28 and the A617
approaching Junction 29 is presented in Table 5.3 below. The A611 leaves the traffic
modelled area on the south side of Mansfield and the A608 branches-off this A611
route to access the M1 at Junction 27.

Table 5.3: Changes in Traffic On Roads Approaching the M1 between the Baseline
and Reference Case

Change in traffic flows (%)

AM PM
A38 Westbound -0.5% 8.3%
Eastbound 5.3% 4.9%
A617 Westbound -1.2% 7.1%
Eastbound 4.3% 4.4%
A611 Southbound 3.0% 11.9%
Northbound 8.9% 6.7%
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5.5.2

55.3

Any restrictions to the flows on these routes, due to capacity limitations of junctions
along these routes, would limit the volume of traffic reaching the M1 motorway.

Further to the above, there are other junctions identified by the SATURN modelling

Junction

A617 MARR / Prologis Park development

junction

which may experience capacity issues in the 2031 Reference Case (but which are
located outside of the Mansfield District’'s Transport Study Area). These junctions fall
within the A38 and the A617 corridors. Table 5.4 provides a qualitative assessment
of these junctions:

Table 5.4: Changes in Traffic Approaching the M1

Qualitative Assessment

This junction provides an access to a
committed development. Reference
should be made to the transport
assessment for this site.

A617 MARR / Hamilton Road

The traffic model indicates that the V/C
indicator would increase from 75% in
2012 to 79% in 2031. This indicates that
potential need for improvement is
marginal.

A38 / Kings Mill Road East / Mansfield
Road

The traffic model indicates that the V/C
indicator would increase from 72% in
2012 to 77% in 2031. This indicates that
potential need for improvement is
marginal. Detailed junction analysis
suggests that the Degree of Saturation
would be approximately 100% in the
2031 PM peak hour.

A38 Kings Mill Road East / B6022
Station Road

The traffic model indicates that the V/C
indicator would increase from 82% in
2012 to 86% in 2031. This indicates that
potential need for improvement is
marginal.

A38 Kings Mill Road East / B6018 Sutton
Road / Kirkby Road

The traffic model indicates that the V/C
indicator is 84% in 2012 and would
remain at 84% in the 2031 Reference
Case.
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5.6 Impact on Public Transport Services

5.6.1 The changes in journey time may impact on public transport services. Table 5.5,
below summarises the modelled journey times (excluding stops) extracted from the
SATURN model for vehicles travelling along on key routes (as identified in Figure 5.9)
in the Baseline (2012) and Reference Case (2031).

Table 5.5: Changes in Journey Time (seconds) on Key Routes (shown on Figure 5.9)

AM Peak PM Peak
Bus Route 2012 2031 ,_me % 012 2031 | 1IMe @
Increase change Increase change
Route 1 | Inbound 351 502 151 43.0 335 401 66 19.7
Outbound | 236 252 16 6.8 314 338 24 7.6
Route 2 | Inbound 534 597 63 11.8 404 427 23 57
Outbound | 368 378 10 2.7 423 469 46 10.9
Route 3 | Inbound 410 409 -1 -0.2 388 420 32 8.2
Outbound | 319 331 12 3.8 319 322 3 0.9
Route 4 | Inbound 258 260 2 0.8 264 271 7 2.7
Outbound | 250 258 8 3.2 278 288 10 3.6
Route 5 | Inbound 389 399 10 2.6 399 404 5 1.3
Outbound | 396 397 1 0.3 448 472 24 5.4
Route 6 | Inbound 330 371 41 12.4 389 390 1 0.3
Outbound | 342 363 21 6.1 418 390 -28 -6.7
Journey times are in seconds (S)

5.6.2 Detailed journey time—distance charts for the above routes are provided in
Appendix F.
5.6.3 To accommodate longer travel times, bus operators would either have to adjust their

timetables or add extra buses to the service to in order to compensate for the extra
time that buses spend in travelling.

5.6.4 The travelling journey time for bus services, excluding waiting time at stops, would
increase by between 1 minute and 1 minute - 30 seconds for buses on a round trip
along the radial Routes 1 and 2. On radial routes 3, 4 and 5 the increase in round-trip
journey times would be no greater than 32 seconds (see charts at Appendix F).
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6.1
6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

6.2
6.2.1

6.2.2

6.2.3

SECURING SUSTAINABLE TRANSPORT

Overview

As a precursor to the Stage 2 Report, this section sets out an approach to securing
sustainable transport in relation to development plans.

In the last ten years, there has been a much greater focus on securing transport
sustainability. This has now been fully articulated in both the DfT’s Guidance on
Transport Assessment and the Delivering a Sustainable Transport System strategy.

The most widely quoted definition of sustainability and sustainable development was
developed by the Brundtland Commission of the United Nations which stated that;

“sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.”

In transport terms, sustainability is often taken as being the ability to access
development without the use of a private car - with a particular focus on reducing
single-occupancy car trips®. As such, it is focused on providing opportunities to make
cycling, walking and public transport the modes of choice. In order for this to be
successful, these modes must be made more convenient than the private car for the
majority of trips.

The more trips that can be accommodated by sustainable means, the less private car
traffic a development would generate. This section identifies how sustainable
transport choices could be secured and locked-in to the developments via the
planning process (i.e. how sites could enhance their sustainable transport-mode
shares).

This approach is consistent with the Guidance on Transport Assessment, which
seeks to maximise transport sustainability prior to the identification of measures to
accommodate residual trips.

Development Location and Mix

It is recognised that the requirement to interchange during a particular trip is an
important dissuasive factor when selecting overall mode choice. Following from this, it
is important to note that the most “door-to-door” trips over medium to long distances
are provided only by the private car.

Walking and cycling modes are “door-to-door” over short distances (normally taken to
be up to 2km and 5km respectively) and public transport has traditionally been
effective at moving people within defined corridors of movement.

As such, ensuring that different land-uses (including key services and facilities) are
contained within a geographic area (either the development itself or the proximate
neighbourhood) is often taken as being a key enabler of sustainable-mode trips such
that real mode choice is available to those wishing to travel. This is illustrated within
Figure 6.1, below.

5 Transport Sustainability is often mistaken for “anti-car” policies; though Travel Planning often encourages car sharing schemes that
seek to minimise single-occupancy trips by replacing these with multi-occupant car journeys.
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6.2.4

6.2.5

Figure 6.1: Mixed Use Development (taken from www.plan4sustainabletravel.org)

'.__ EOUCATION ._-"I-'l‘.'ﬂl.ng I'C-_};clng Distance

: .Drl'\.'mg Distance K S -

Dispersed. Seperated Uses Mixed Use Centre

From the above figure, it can be seen that having several land uses within a defined
area is to allow multiple activities to occur from one trip, to shorten trip lengths and to
encourage non-motorised trips by making common destinations available within
walking / cycling distance.

Table 6.1 indicates how various land-use design features are estimated to reduce per
capita vehicle trip generation compared with conventional development that lacks
these features;

Table 6.1: Travel Impacts of Land Use Design Features
(Source: Victoria Transport Policy Institute, 2001, from DISTILLATE -
Design and Implementation Support Tools for Integrated Local Land use,
Transport and the Environment, April 2006)

Design Feature Reduced Vehicle

Travel
Residential development around public transport nodes 10%
Commercial development around public transport nodes 15%
Residential development along public transport corridor 5%
Commercial development along public transport corridor 7%
Residential mixed-use development around public transport nodes 15%
Commercial mixed-use development around public transport nodes 20%
Residential mixed-use development around public transport corridor 7%
Commercial mixed-use development around public transport corridor 10%
Residential mixed-use development 5%
Commercial mixed-use development 7%

Notes (1) In this table, “residential mixed-use development” would indicate a residential development with our land-
use integrated into the development form, whereas residential development indicates a wholly residential
development

(2) public transport node = bus or train station
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6.2.6 Table 6.1 shows the relative importance of mixed-use development, public transport
corridors and public transport nodes; with the latter (i.e. bus and train stations) having
the greatest impact.

6.2.7 Research into the impacts of providing a mix of land-use types within a
neighbourhood has found that;

e The presence of local facilities has a positive effect on mode choice (i.e. more
non-car trips) but more so on car ownership, particularly multiple car ownership
(Dargay and Hanly, 2004).

e Diversity of services and facilities in close proximity to households reduces
distance travelled (Banister, 1996; Farthing et al, 1995, 1997; Hickman and
Banister, 2007a)

e Work trip distances and times are shorter in areas of higher population density,
higher employment density and greater land use mix (Frank and Pivo, 1994).

e Trip lengths are shorter in ‘traditional urban settings’. Walking and, to a lesser
degree, public transport mode share is also higher in ‘traditional urban settings’
(Ewing and Cervero, 2001).

e The use of public transport and walk / bike modes is more likely where
commercial and non-residential uses are nearby (within 300 feet of residence).
Also, walking, cycling and public transport mode shares are greater in locations
where shops are located close to office buildings (Cervero, 1989).

(taken from www.plan4sustainabletravel.org)

6.2.8 Given the above, according to the Commission for Integrated Transport (CFIT), an
initial basis for securing sustainable development in transport terms is the selection of
a good site location where:

o Good accessibility is available, or can be developed, by sustainable modes to:
= employment and other main facilities in the main towns or immediate
vicinities;
= a rail station or other public transport interchange where good services are
available to other (larger) centres within the sub-region; and

= community facilities within the development or the surrounding
neighbourhood.

e Opportunities exist to:
= promote the use of walking, cycling and public transport;

= provide an attractive level of public transport service which does not depend
on (additional) subsidy over the longer term; and

= utilise and support existing public transport services and community facilities
in the locality.
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6.2.9

6.3
6.3.1

6.3.2

6.3.3

6.3.4

6.4
6.4.1

6.4.2

According to Inclusive Mobility (DfT, 2002) bus services should be within 400m of a
development in order to be considered accessible - though without specific
development sites, this level of analysis is not available at this stage. However, this
section does give indication of public transport density and therefore potential for
servicing.

On-Site Development Infrastructure

According to the Government publication, Building Sustainable Transport into New
Developments (DfT, April 2008), “the layout of a development has a significant impact
on how people choose to travel.”

Indeed, a year before this document was issued, the benefits of good design on mode
choice was recognised in the DfT publication Manual for Streets which sought to
directly influence the layout of new residential development.

The Manual for Streets replaced the previous guidance (DB32 and the accompanying
Places, Streets and Movement) that was focused on providing for the car. By
comparison, Manual for Streets provided a new hierarchy for the provision of
infrastructure within the development envelope (as summarised in Figure 6.2 below)
which placed the needs of pedestrians and cyclists at the forefront of design.

Figure 6.2: Development-Envelope Design Hierarchy
(Source; Manual for Streets)

Consider first Pedestrians

Cyclists

Public transport use

Specialist service vehicles (e.g. emergency
service vehicles, waste etc)

Consider last Other motor traffic

In the above, it is acknowledged that the attractiveness of walking and cycling is not
only influenced by distance but also the quality of the walking and cycling
environment.

Assessment of the Sustainability of New Development

The preceding sections have identified that opportunities to serve new development
by sustainable modes vary across the district of Mansfield. Once the development
plan-related proposals are known, they can be compared with the sustainable-
transport context identified in this baseline report.

Where developments co-incide with opportunities for sustainable travel, it is likely that
the proportion of those travelling to / from employment (and other services and
facilities) by car will be naturally lower than where such opportunities do not exist.
However, this is not meant to imply that developments in other areas should not
proceed. Rather it identifies which developments would need additional support
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through development specific measures such as bus services, cycle routes and / or
the wider Travel Planning process.
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7.1.1

7.1.2

7.1.3

7.1.4

7.1.5

7.1.6

SUMMARY AND CONCLUSIONS

Mansfield District Council is currently preparing a new Local Plan. This report has
been prepared to support the traffic analysis and impacts of the developments in the
Local Plan and considers the transport context within which the development sites
identified within the development plan would be brought forward.

Baseline (2012) conditions in terms of existing travel patterns, mode choice, car
ownership, public transport patronage, walking and cycling and accessibility in
Mansfield and Market Warsop have been examined.

Although the district of Mansfield compares well with the rest of Nottinghamshire in
terms of overall journey patterns (proportion of those driving to work, accessibility to
services and facilities) there are variations between wards at a local level. There are
variations in the use of the car, as a main model of travel to work, between wards as
reported in Table 3.4 and Figure 3.2 above. For example, there is a higher proportion
of residents in the Meden ward for who the main mode of travel to work is by car
(refer to Figure 3.2 for car drivers) and motorcycle than in the Birklands ward which
includes Market Warsop. Similar variations in accessibility to services between wards
were indicated in Figure 3.15. These variations reflect the availability of sustainable
transport infrastructure and access to employment, services and facilities by
sustainable transport modes.

Similar to other towns in Nottinghamshire, there has been a reduction in traffic
entering Mansfield town centre in recent years. In 2013, there should be an
improvement in public transport facilities within Mansfield via the opening of a new
interchange within the town; however, the knock-on benefits of this station opening on
services is currently not proven.

There is an existing traffic model of Mansfield, based upon the SATURN software
package, which has been utilised in this study. The model has been updated to 2012
flow levels using existing and new traffic count data in order to represent a baseline of
trip patterns and traffic volumes in Mansfield.

The 2012 Baseline model was used to examine the performance of the highway
network and identify any junctions that were approaching capacity and thus causing
delays and congestion. This process identified the following junctions:

e Chesterfield Road / Debdale Lane;

¢ A60 Nottingham Road / Berry Hill Lane;

e Carter Lane / Southwell Road/Windsor Road;
e A60 Leeming Lane / New Mill Lane;

e A617 MARR / A6191 Southwell Road;

e A60 Leeming Lane / Peafield Lane; and

e A60 Church Street / Wood Street.
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7.1.7

7.1.8

7.1.9

7.1.10

7.1.11

7.1.12

Detailed models of the above junctions were built to examine their performance in the
Base Year. Where junctions were found to be operating close to or above capacity
the scale of the potential mitigation measures have been suggested (the descriptive
text is provided in Appendix E for each junction).

Having examined the Base Year conditions, the project examined the future
conditions within Mansfield and Market Warsop, given the most likely projections of
growth and committed developments (both transport infrastructure and land-use
developments) that are likely to be implemented before 2031. This is a ‘Reference
Case’ against which potential additional development can be judged.

As with the Baseline analysis, the Reference Case traffic model was used to identify
those junctions within the highway network that were likely to be approaching
capacity in 2031. This process identified the following junctions for more detailed
analysis:

e Chesterfield Road / Debdale Lane;

¢ A60 Nottingham Road / Berry Hill Lane;

e Carter Lane / Southwell Road/Windsor Road;
e A60 Leeming Lane / New Mill Lane;

e A617 MARR / A6191 Southwell Road;

e A60 Leeming Lane / Peafield Lane;

e A60 Church Street / Wood Street; and

e A38 Sutton Road / Skegby Lane.

The majority of these junctions were identified as approaching capacity in the Base
Year. Detailed junction modelling using the 2031 Reference Case forecast traffic
flows identified that the performance of the Chesterfield Road / Debdale Lane junction
in particular was likely to operate above capacity in the 2031. This would result in
vehicle queues accumulating on all arms of the junction in at least one of the peak
hour periods.

Other junctions were identified as operating close to or slightly above capacity in the
Reference Case. Some small improvements could be required at these junctions for
them to operate without excessive queuing and delays in the Reference Case.

The Baseline and Reference Case analysis has highlighted key areas where possible
future local plan growth may be sensitive. However, a further run of the traffic model
to include the development plan related proposals would confirm this, and identify any
other locations which may be impacted. This analysis should be part of the Stage 2
study and report.
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GLOSSARY

ARCADY

Design Manual for Roads and Bridges

Degree of Saturation (DoS)

Guidance on Transport Assessment (GTA)

Junction Capacity

LINSIG

Local Highway Authority

Local Plan

Local Transport Plan
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Assessment of Roundabout Capacity and DelaY. A
software tool used to assess the capacity of
roundabouts under differing traffic scenarios.

The UK highway design guide, commonly used for
analysis and design of the trunk road network but also
used for local roads, where appropriate.

A measure of the operational performance of a
signalled junction, with measures 100% or above
indicating that a junction is operating above capacity.

A guidance document prepared by the DfT setting out
how a Transport Assessment should be prepared.

The number of vehicles which can be accommodated
by a junction within a given period. Normally
calculated using software such as ARCADY, PICADY
or LINSIG. Where a junction is operating “at capacity”,
queues are likely to form since the number of vehicles
approaching the junction is more than that which can
pass through it.

A computer programme used for modelling traffic at
traffic signal junctions. LINSIG allows engineers to
model junctions in a way which closely follows the
behaviour of on-site signal control equipment.

The body responsible for the local road network in a
particular area, in particular with regards network
improvements and the control of development that
could affect the local highway.

A document produced by Local Authorities containing
the development plans and policy documents for the
local area.

The Transport Act 2000 required Local Highway
Authorities to produce and maintain an LTP. The LTP
sets out transport strategies and policies for a given
area and how these will be implemented.

The plans cover a defined period and are used by the

DfT to make decisions on capital funding, and for
Local Authorities to monitor the delivery of key
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Manual Classified Count (MCC)

MOVA

NTEM

PCU

PICADY

Ratio of Flow to Capacity (RFC)

SATURN

TEMPRO

Transport Analysis Guidance (TAG)
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objectives and targets. The current LTP document
covers the period 2011- 2026.

A count of traffic on a particular road, or at a junction,
which is usually undertaken by a team of
enumerators, usually over a 12-hour period. Traffic is
classified by vehicle type.

Microprocessor Optimised Vehicle Actuation is an
adaptive signal control system. It uses advanced
traffic control algorithms to increase capacity and
minimise delay at traffic signals. It is used at a range
of junctions from high speed to smaller suburban and
urban sites.

The National Trip End Model is a transport planning
tool that was developed by the DfT, which produces
projections of trip numbers across England and
Wales. The forecasts are derived from local and
regional planning projections of jobs, employment,
population and household numbers in combination
with travel growth factors from the national transport
model.

Passenger Car Units are used to measure the
capacity of roads and junctions whereby vehicle flows
are converted to a standard unit using factors, e.g. car
=1 PCU, bus =2 PCUs.

Priority Intersection Capacity and Delay. A software
tool that predicts capacities, queue lengths and delays
at non-signalised major/minor priority junctions.

A measure of the performance of a junction, with a
measure of 1.0 or above indicating that a junction is
operating above capacity.

A software tool used to model traffic flows on a
highway network that is responsive to congestion and
reassignment issues.

Is the software used to calculate and present NTEM
trip growth factors for defined local areas.

A set of documents (or Units) published by the
Department for Transport which sets out how a
particular transport scheme should be assessed,
principally in terms of economic analysis and
calculating a Benefit:Cost ratio. Guidance on the
assessment of environmental impacts of highway
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Transport Assessment (TA)

Travel Plan

Trip Rate Information Computer System
(TRICS)

Trip Assignment

Trip Distribution

Trip End Model Program (TEMPRO)

Trip Generation

WebTAG
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schemes are also contained in the guidance.
Sometimes referred to as WebTAG.

A document submitted in support of a planning
application which sets out the likely impact of a
proposed development on the transport network.
Guidance on the content of a Transport Assessment is
provided in the GTA.

A document submitted in support of a planning
application which sets out how trips to / from a
development would be managed on opening. Its
objective is usually to reduce single occupancy car
trips by promoting sustainable travel options.

A software tool which contains traffic survey data
classified by land-use type and size. It is used to
estimate the number of trips that could be generated
by a proposed development based on experience
elsewhere in the UK, and is recommended for this
purpose in the GTA.

A stage in the estimation of future traffic conditions.
The process of “assigning” traffic flows to particular
links and junctions to and from a particular destination.
It is preceded by Trip Distribution.

A stage in the estimation of future traffic conditions.
The process of determining the likely origins and
destinations of traffic to and from a proposed
development. This stage does not make any
assumptions about routeing, and is followed by Trip
Assignment.

The TEMPRO database contains information relating
to land-use developments across the United Kingdom.
It is used to forecast traffic growth in / from specific
areas.

A stage in the estimation of future traffic conditions.
Trip Generation is an estimate of the total arrivals and
departures that could be generated by a development
within a specific time period. The software tool TRICS
is commonly used to inform this stage. This stage is
followed by Trip Distribution and Trip Assignment.

See TAG.
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APPENDIX A
Locations Of Delay For Bus Services
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Bus Stop

Woodhouse Market
outbound
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1

Bus stop blocked regularly
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cash machine

As above

Parked cars on bus stops,
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amount of parked Cars
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Bus Stop

Sandy Lane middle stop
outbound

Leeming Street outbound

Services
14,15

All

Notes

Resident parking infringing solid yellow line

Indiscriminate parking in bus lane and bus

Bus Stop

Ravensdale Shops
outbound

Carter Lane
inbound

Newgate Lane,
Mansfield
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stops by taxi’'s and private coaches — NO bus
stop markings on road

Vehicles parked outside Polish delicatessen
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Services Notes
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Drive

Notes
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around school
opening/closing times




Bus Stop
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Notes
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Limitations

URS Infrastructure & Environment UK Limited (“URS”) has prepared this Report for the sole use of Mansfield District
Council (“Client”) in accordance with the Agreement under which our services were performed. No other warranty,
expressed or implied, is made as to the professional advice included in this Report or any other services provided by
URS. This Report is confidential and may not be disclosed by the Client nor relied upon by any other party without the
prior and express written agreement of URS.

The conclusions and recommendations contained in this Report are based upon information provided by others and
upon the assumption that all relevant information has been provided by those parties from whom it has been requested
and that such information is accurate. Information obtained by URS has not been independently verified by URS, unless
otherwise stated in the Report.

The methodology adopted and the sources of information used by URS in providing its services are outlined in this
Report. The work described in this Report was undertaken between May 2012 and August 2012 and is based on the
conditions encountered and the information available during the said period of time. The scope of this Report and the
services are accordingly factually limited by these circumstances.

Where assessments of works or costs identified in this Report are made, such assessments are based upon the
information available at the time and where appropriate are subject to further investigations or information which may
become available.

URS disclaim any undertaking or obligation to advise any person of any change in any matter affecting the Report, which
may come or be brought to URS’ attention after the date of the Report.

Certain statements made in the Report that are not historical facts may constitute estimates, projections or other forward-
looking statements and even though they are based on reasonable assumptions as of the date of the Report, such
forward-looking statements by their nature involve risks and uncertainties that could cause actual results to differ
materially from the results predicted. URS specifically does not guarantee or warrant any estimate or projections
contained in this Report.

Copyright

© This Report is the copyright of URS Infrastructure & Environment UK Limited. Any unauthorised reproduction or usage
by any person other than the addressee is strictly prohibited.
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1 HIGHWAY NETWORK
1.1 Introduction
1.1.1 A SATURN traffic model was built in 2008 by Scott Wilson (now URS) to

represent the Mansfield urban area and to test various development
proposals. The model represents a 2007 base year and the validation of this
model is described in detail in the Local Model Validation Report
(ref: D119455/TP/02).

1.1.2 The extent of the SATURN highway model is shown below in Figure 1.

Figure 1: Geographical extent of the Mansfield SATURN traffic model
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capyright. Unamthorised reprodnction imfringes Crown copyright and meny lead to prosection or civil procesdings. Nottinghamehire County Councl, 100019713, 2008,
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1.1.3 The model groups the various vehicle types into six separate vehicle classes
by utilising two matrix levels: lights and heavies. Vehicles are then assigned
to the highway network as six user classes to allow the different vehicle
classes to be routed through the network along suitable paths. Modelling
different user classes also provides the ability to ban heavy vehicles from
travelling along certain routes where there may be a weight limit or obstacles
such as low bridges. The user classes in the Mansfield traffic model are
defined as:

-Level 1

e User Class 1 — Car (Work)

e User Class 2 — Car (Commute)
e User Class 3 — Car (Other)

e UserClass 4 - LGV (All)

-Level 2
e User Class 5 - OGV1 (other goods vehicle: rigid chassis or up to three
axles)
e User Class 6 — OGV2 (other goods vehicle: articulated with four axles
plus)
1.1.4 The model was built to assess two time periods; AM peak (0800-0900) and

PM peak (1700-1800).

1.1.5 The model was originally developed and calibrated to traffic data in a 2007
base year. Five years on, there is a need to check the validation and
recalibrate the existing model against new 2012 traffic data to ensure that the
model represents trip volumes and patterns in Mansfield.

1.1.6 Since 2007 Mansfield District will have potentially experienced changes in
traffic, development completions and highway network changes. These have
been reviewed and implemented into an update of the traffic model.

1.1.7 There have also been updates to various government guidance since the 2007
base model was built and the SATURN suite of software has also been
updated, to version 11.1.09.

1.1.8 TEMPRO is a software programme, which is used with the DfT’s National Trip
End Model (NTEM) database, to forecast the growth in trip ends for planning
districts across England. TEMPRO is regularly updated based upon emerging
patterns of planned residential development and employment opportunities.
The latest version of NTEM is version 6.2 and was issued by the Department
for Transport in April 2012.
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1.2 2012 Network building

1.2.1 The highway network was reviewed to identify any changes to the road
network made since 2007. Changes may be due to developments modifying
access arrangements, links being added or removed and alterations to traffic
signal junction’s phase timings and lane allocations. Information relating to
possible highway network changes were collected and included to form a 2012
base year network.

1.2.2 Sherwood Rise/Birding Street was identified as a link that would need to be
added to the modelled highway network. This was because additional
development had been added nearby and associated junction changes had
been implemented at the Debdale Lane end of the route.

1.2.3 Several traffic signal junctions required changes to phase times and/or lane
allocations modifying. An extra traffic signalled junction was coded to
represent the access arrangements into the new Mansfield bus station.

1.2.4 The traffic signalled junctions modified were:

e Ratcliffe Gate/Great Central Road

e St Peters Way/Ratcliffe Gate/Bridge Street

e AB009 Belvedere Street/Mansfield Bus Station
¢ A60 Nottingham Road/Portland Street

e A60 Nottingham Road/Baum’s Lane

o Portland Street/Quarry Lane

e Old Mill Lane/Leeming Lane South

e A6075 Debdale Lane/Sherwood Rise

e Clipstone Road West/Old Mill Lane/Pump Hollow Road
¢ Eakring Road/Oak Tree Lane

e Bellamy Road/Southwell Road West

1.2.5 The traffic model uses generalised costs to calculate the best route through
the highway network. Generalised cost is a function of the cost of time (pence
per minute - PPM) and the cost of distance (pence per kilometre — PPK). The
parameters used in the calculation of generalised cost were updated by the

Department for Transport in the DfT’s draft TAG unit 3.5.6 of June 2012.
These values were use to update the generalised costs for the base model.

1.2.6 Using different values for PPM and PPK may encourage different route
patterns through the model and therefore differences in traffic volumes on
certain links. The PPM and PPK parameters used in both the 2007 and 2012
base models are presented below in Table 3 and Table 4 for the AM and PM
peak time period.
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Table 3: AM Peak generalised cost parameters

User Class PPM PPM PPK PPK
(2007) (2012) (2007) (2012)
UC1 58.15 54.59 10.15 14.32
ucC2 10.77 12.35 8.80 7.67
UC3 13.98 15.75 8.80 7.67
UC4 21.83 20.67 12.35 16.14
UC5 19.26 18.20 27.61 33.17
UCe6 19.26 18.20 43.33 62.56
Table 4. PM Peak generalised cost parameters
User Class PPM PPM PPK PPK
(2007) (2012) (2007) (2012)
UC1 58.15 54.59 10.15 14.37
ucC2 10.77 12.35 8.80 7.69
UC3 13.98 15.75 8.80 7.69
UC4 21.83 20.67 12.35 16.16
UC5 19.26 18.20 27.61 33.32
UC6 19.26 18.20 43.33 62.85
1.2.7 Tables 3 and 4 above show that the change in PPM and PPK values in 2012
are generally close to the 2007 values. This gives confidence that there will
not be excessive reassignment as a result of the new PPM and PPK values.
1.3 2012 Matrix Building
1.3.1 Traffic growth in the Mansfield area between 2005 and 2011 (2012 data was
unavailable) was identified by Nottinghamshire County Council’'s long term
traffic counters to be -6.1% as shown in Table 5 below. The 2007 base matrix
was therefore reduced to represent the lower volumes of traffic in 2011.
Table 5: NCC long term traffic trend data in Mansfield
GROWTH IN ANNUAL AVERAGE DAILY TRAFFIC: 2005 TO 2011
AREA / LOCATION 2005 2006 2007 2008 2009 2010 2011
Mansfield / Sutton 1000 99.3 999 986 98.1 95.3 93.9
1.3.2 Housing and employment developments in Mansfield District that were

delivered between 2007 and 2012 were identified. This was in terms of the
numbers of houses built for residential sites and the gross floor area for
employment sites. Trip rates for housing and employment were extracted
from the TRICS database and applied to the individual developments. All
identified developments within Mansfield District were allocated to their
relevant model zone based upon OS coordinates. The trip patterns for the
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model zones were applied to the new development trips, which is a
reasonable assumption as land uses were generally similar to the
development being added. The development trips generated, added to each
specific model zone, are given below in Table 6.

Table 6: Development trips added; 2007 - 2012

Model Zone AM Peak PM Peak
Name No. Out In Out In

Warsop 11 75 23 42 6
New Clipstone 21 7 34 29 5
Berry Hill (UDM Centre) 25 4 1 2 4
Bellamy Rd (res) 26 4 3 3 3
Anglia Way 27 4 28 24 4
Berry Hill Quarry 31 56 17 31 47
Forest Rd/Berry Hill Rd 32 20 6 11 16
Oak Tree Lane (East) 33 10 3 6 8
Fisher Lane 37 1 2 2 1
Carter Lane (West) 39 6 2 3 5
Crown Farm 41 1 4 4 1
Old Mill Lane S. 45 4 1 2 3
Forest Town (East) 48 6 2 3 5
Old Mill Lane N. 50 52 16 29 44
Mans. Woodhouse (Mans. Rd) 56 7 2 4 6
The Park/Queen Eliz. G.S. (Girls) 63 20 6 11 16
Kings Mill (East) 64 2 12 10 2
Ladybrook (North) 67 8 3 5 7
Ladybrook (South) 69 5 2 3 5
Sheepbridge Lane (South) 72 9 3 5 8
Town Centre (North) 84 6 2 3 5
Town Centre (East) 88 6 2 3 5
Carr Bank 90 40 12 22 34
Southwell Road (Car dealerships) 170 5 28 24 4
Oakham Business Park 175 6 23 19 4
The Pastures Area 179 8 3 5 7
Mansfield Woodhouse Stn/Grove

Way Area 183 25 8 14 21

Implementing traffic growth and interim developments resulted in a 2012 prior

matrix. The prior matrix totals are presented below in Table 7.
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14

14.1

Table 7: 2012 Prior matrix totals

Area AM Peak PM Peak
User Class (UC) 1 804 863
uc2 20,373 21,865
UC3 3,217 3,452
Uc4 2,413 2,589
UC5 919 301
UC6 1,123 369
Total 28,848 29,440

Assignment Of Prior Matrix

To check how realistic the 2012 base network and prior matrix are, it was
necessary to check link and junction flows against observed count data.
Previously the Mansfield SATURN traffic model was validated to 2007 counts
where it provided a good level of fit and satisfied the Design Manual for Roads
and Bridges (DMRB) validation criteria. More recent counts were collected
between 2008 and 2012 in the form of DfT passing counts and permanent
traffic counts operated by Nottinghamshire County Council. A set of new
junction counts were also commissioned as part of this study in July 2012. A
plot of count locations is indicated in Figure 2.

Figure 2: Location of Traffic Count Sites (2008 to 2012)
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1.4.2 The 2012 assignments were compared against these newer counts to identify
the level of validation within the model. The criteria for what constitutes
acceptable flow differences between a traffic model and count data is defined
by DMRB and shown below in Table 8.

Table 8: DMRB Validation criteria

Criterion Measure Acceptable
Flow Criteria
1. Observed flow < 700 vph Modelled flow within £100 >85% of links
Observed flow 700 to Modelled flow within >85% of links
Observed flow > 2,700 vph Modelled flow within £400 >85% of links
2. Total screen line (>5 links) Within £5% All or nearly all
screen lines
GEH Criteria
3. GEH statistics for individual GEH <5 >85% of links
4. GEH statistic for screen line GEH <4 All (or nearly all)
totals screen lines
Note: 1. Screen lines containing high flow routes such as motorways should
be presented both including and excluding such routes.
2. All comparisons to be based on directional hourly flows.

1.4.3 The results of this comparison (using industry standard HA/DfT validation
criteria of “GEH statistic’ and “Flow match”) are provided in the following
table:

Table 9: Prior Validation Statistics
Summary of Links (from Turns) and DfT Passin
% of link % of link
AM counts PM counts
Total link counts 126 126
GEH Pass 91 72.2 89 70.6
Flow Pass 91 72.2 86 68.3
1.4.4 The prior matrix assignment did not meet the DMRB criteria because 72.2% of

links in the AM peak and 70.6% of links in the PM passed the GEH criteria and
the target is 85% of links. Having established a 2012 matrix based upon
observed data and including new traffic flow information and known
developments, it is good practice to see if highway network adjustments can
improve the fit before looking at matrix manipulation.

1.4.5 The network was reviewed again to but it was deemed to be representative of
the highway network and so adjustments to the matrix were required.
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211

2.1.2

2.1.3

214

2012 MATRIX ESTIMATION

ME2 Method

Within the SATURN suite of software, there is a facility to run matrix
estimation. This process requires count data as an input and adjusts the prior
matrix to meet the specified link counts by selectively factoring the appropriate
zones. As advised in the SATURN manual: “SATMEZ2 should only be applied
after all other possible forms of validation on the network and original trip
matrix have been carried out.”

Having considered network coding and routeing patterns in the previous
section, matrix estimation was considered the best way forward to provide a
suitably calibrated matrix for assignment onto the highway network.

All the 2012 counts were entered into the matrix estimation procedure and to
limit the amount of adjustment made to the prior matrix the maximum
balancing factor was limited to 2. At each pass any cell can only be factored
in the range of %2 to 2. This was to ensure that cell values do not change by an
excessive amount when attempting to match to a count.

The calibration results are presented below for the AM and PM peak period.

AM Peak

Flow > 2700: Modelled within 400 of observed = No links in this criteria
Flow > 700: Modelled within 15% of observed = 87.5% - 14 out of 16
Flow < 700: Modelled within 100 of observed = 97.1% - 133 out of 137
All links - GEH statistic < 5.0 = 85.7% - 132 out of 154

PM peak

Flow > 2700: Modelled within 400 of observed = No links in this criteria
Flow > 700: Modelled within 15% of observed = 80.1% - 17 out of 21
Flow < 700: Modelled within 100 of observed = 97.0% - 128 out of 132

All links - GEH statistic < 5.0 = 88.3% - 136 out of 154
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2.2

221

222

2.2.3

224

ME2 Checks

After matrix estimation the AM and PM peak models meet the DMRB
guidelines and provide a good level of fit against the 2012 observed count set.

To ensure that the outputs of the matrix estimation process has not distorted
the matrix unacceptably several checks were undertaken. The matrix totals
are presented below.

Table 10: 2012 Post ME Base matrix totals

Area AM Peak PM Peak
User Class (UC) 1 823 904
uc2 20,847 22,903
UC3 3,292 3,616
UCc4 2,469 2,712
UC5 726 247
UC6 887 303
Total 29,044 30,685

Compared with the prior matrix totals in Table 7, the Post matrix estimation
totals show small differences in the overall size of the matrices, +0.7% in the
AM Peak and +4.2% in the PM Peak overall. It is noted that the PM Peak
increase is almost equal to the reduction in growth applied earlier, however the
earlier reduction was applied globally to the whole matrix but the matrix
estimation has increased individual cells by different amounts.

Each matrix cell can be analysed to identify the changes between pre and post
matrix estimation. The number of cells changed identify whether the changes
are widespread. To identify the significance of the cell changes, it is
necessary to identify the number of trips changed. There could be large
percentage changes to cells containing a small, or even fractional, number of
trips. Matrix changes for the AM Peak period are given in Figures 3 and 4
below. PM Peak period matrix changes are presented in Figures 5 and 6.
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Figure 3: Matrix changes, cell by cell, AM Peak Period
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Figure 4: Matrix changes, number of trips, AM Peak Period
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Cell by Cell Comparisons of Matrix Change - Post ME

Figure 5: Matrix changes, cell by cell, PM Peak Period
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Overall individual matrix cell changes are generally less than +100% of trips.

This occurs, despite the balancing factor being 2, because the matrix
estimation process makes adjustments to the matrix on assessment of each

The numbers of trips increased or reduced are not biased towards the larger

percentage change bands suggesting that adjustments are being made across
the matrix and are not limited to large changes to a small number of individual

225

count.
2.2.6

movements.
2.2.7

The Trip Length Distribution was analysed for differences occurring between

the pre and post matrix estimation process. The analysis is presented below
in Figures 7 and 8 for the AM and PM Peak respectively.

Figure 7: AM Peak Trip Length Distribution Comparison
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Figure 8: PM Peak Trip Length Distribution Comparison
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2.2.8

229

2.2.10

2.3

231

The AM and PM Peak trip length distributions show that the matrices have not
been distorted towards either shorter or longer distance trips after matrix
estimation. Overall trip length distribution patterns are similar across all

distance bands.

Following the checks on the post matrix estimation outputs, the process
appears to have created matrices which are reasonable and suggests that
small adjustments have been made and comply with the statement in the

SATURN manual:

“The changes introduced by MEZ2 should therefore be relatively minor and
incremental in nature rather than large scale changes which considerably

distort the prior trip matrix”.

Assignment Convergence

The AM and PM peak hour model assignments were prepared by assigning
the updated base year trip demand matrices to the updated base year
networks of Mansfield. The ‘Wardrop equilibrium assignment’ method was
used to route each trip along the minimum travel-cost paths. Because the
path taken by each trip can alter the speed of traffic and the capacity of
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2.3.2

2.3.3

234

2.3.5

2.3.6

2.3.7

junctions in the network then this will impact upon the cost of travel for other
trips. The trip assignment and junction simulation process therefore has to be
repeated through successive loops until a stable condition is found in which all
trips are consistently routing along the same paths and every trip is on its
minimum travel-cost path.

Convergence parametric outputs are used to provide an objective view of the
assignment’s stability. The parametric outputs relating to convergence of the
2012 baseline year AM and PM peak hour assignments are summarised in
Table 11.

Table 11: Baseline 2012 Assignment Convergence Parametric Outputs

2012 Modelled | Final No of Last % Flow- % Delay
Time Period Loop | Assignment Iteration Change

Iterations Delta (%)
AM peak hour 9 4 0.10 99.2 99.7
PM peak hour 11 4 0.07 97.7 99.0

The final delta values are in the range 0.07% to 0.10%. As no value exceeds
the DMRB target of 1%, this indicates a stable equilibrium assignment traffic
model, which is not subject to wide route choice variations or large flow
variations due to assignment iteration differences.

The percentage flow-change statistic from the last assignment iteration of the
final loop range from 97.7% to 99.2%. This is the percentage of links for which
the flows differ by less than 5% between successive assignments.

The DMRB states that the percentage flow-change statistic should exceed
90% for the last four iterations. The model parameter NISTOP was set at 4,
which ensured that this condition was met in all of the forecasting models.

The percentage delays statistic for the AM peak and PM peak assignments
range from 99.0% to 99.7%. This statistic reports the percentage of turning
movements fro which the delays vary by more than 5% after the junction
simulation process in the final loop. These percentage delay results exceed
the DMRB requirement of 90% and indicates a stable model.

The traffic model’s convergence parameters exceed (i.e. are better than) the
convergence requirements of DMRB. Differences in model output when
examining different networks will therefore be due to scheme differences
rather than model instability.
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3.11

3.1.2

3.1.3

3.14

3.15

3.1.6

CONCLUSION

The 2007 base model network was updated with new traffic signal information
where available. Other network adjustments were also made to incorporate
changes to the highway network since 2007.

Traffic count data from Nottinghamshire County Council identified traffic flow
decreases across the Mansfield area between 2007 and 2012. This was
applied to the matrix. Completed post-2007 developments were added into
the matrix and this was assigned onto the network.

Whilst the 2007 Mansfield traffic model provided a good level of fit with the
2007 traffic counts, entering the new 2012 count set to the 2012 assignment
provided a lower level of validation.

A series of adjustments were made to the network to achieve a greater level of
fit against the DMRB guidelines, however matrix estimation was deemed
necessary.

Following matrix estimation, the 2012 assignment provides a good level of fit
against the counts in both the AM and PM peaks as shown in Table 12 below.
The matrices were checked for realism and considered to be acceptable.

Table 12: Final Calibration Statistics

% of link % of link
AM counts PM counts
Total link counts 154 154
GEH Pass 132 85.7 136 88.3
Flow Pass 148 96.1 145 94.1

The 2012 networks and assignments provide a realistic representation of the
modelled links in Mansfield and therefore can be used for onward work and
informing decisions in the ‘Mansfield Transport Study’.
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Limitations

URS Infrastructure & Environment UK Limited (“URS”) has prepared this Report for the sole use of Mansfield District
Council (“Client”) in accordance with the Agreement under which our services were performed. No other warranty,
expressed or implied, is made as to the professional advice included in this Report or any other services provided by
URS. This Report is confidential and may not be disclosed by the Client nor relied upon by any other party without the
prior and express written agreement of URS.

The conclusions and recommendations contained in this Report are based upon information provided by others and
upon the assumption that all relevant information has been provided by those parties from whom it has been requested
and that such information is accurate. Information obtained by URS has not been independently verified by URS, unless
otherwise stated in the Report.

The methodology adopted and the sources of information used by URS in providing its services are outlined in this
Report. The work described in this Report was undertaken between May 2012 and August 2012 and is based on the
conditions encountered and the information available during the said period of time. The scope of this Report and the
services are accordingly factually limited by these circumstances.

Where assessments of works or costs identified in this Report are made, such assessments are based upon the
information available at the time and where appropriate are subject to further investigations or information which may
become available.

URS disclaim any undertaking or obligation to advise any person of any change in any matter affecting the Report, which
may come or be brought to URS’ attention after the date of the Report.

Certain statements made in the Report that are not historical facts may constitute estimates, projections or other forward-
looking statements and even though they are based on reasonable assumptions as of the date of the Report, such
forward-looking statements by their nature involve risks and uncertainties that could cause actual results to differ
materially from the results predicted. URS specifically does not guarantee or warrant any estimate or projections
contained in this Report.

Copyright

© This Report is the copyright of URS Infrastructure & Environment UK Limited. Any unauthorised reproduction or usage
by any person other than the addressee is strictly prohibited.
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1 REFERENCE CASE FORECASTS
1.1 Introduction
1.1.1 Having examined the Base Year conditions, Step 2 of the Mansfield Transport

Study examines the future conditions within Mansfield and Market Warsop. To
assess the Local Plan Part 1 Mansfield District Council require a forecast
traffic model, the future year is 2031. Using most likely projections of growth
and committed developments (both transport infrastructure and land-use
developments) that are likely to be implemented up to the year 2031 gives a
‘reference case’ against which potential additional development can be
judged.

1.1.2 This section of the report will document the committed developments used to
create a 2031 Reference Case forecast and the processes used to prepare it.
The forecast SATURN traffic model will be used to identify any junctions that
are likely to be approaching capacity in 2031.

1.2 Base Model

1.2.1 The forecast network and matrices are built upon the 2012 base model
network and matrices. The 2012 base traffic model is detailed in the Model
Calibration Technical Note, where the model is described as providing a
realistic representation of the modelled links in Mansfield.

1.2.2 The user classes in the 2012 Mansfield traffic model are split between two
matrix levels and are defined as:

Level 1

e User Class 1 — Car (Work)

e User Class 2 — Car (Commute)

« User Class 3 — Car (Other)

e User Class 4 — LGV (All)

Level 2

« User Class 5 — OGV1 (other goods vehicle: rigid chassis or up to three axles)
e User Class 6 — OGV2 (other goods vehicle: articulated with four axles plus)

1.2.3 The model was built to assess two time periods; AM peak (0800-0900) and
PM peak (1700-1800).

1.2.4 The base model is fully calibrated with up to date count data, and satisfies
DMRB criteria.

REFERENCE CASE FORECASTS
TECHNICAL NOTE

October 2014
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1.3

131

1.3.2

Committed Developments to 2031

To update the model to 2031 forecast conditions requires both interventions
made to the highway network and known development trips to be entered into
the matrix. Only developments considered to be ‘committed’ by Mansfield
District Council were added.

Committed Developments to 2031 were identified by type and size.
Residential and commercial developments are shown below on a map base in
Figure 1.1 for Mansfield and Figure 1.2 for settlements in the northern part of
the District, including Market Warsop. SHLAA sites expected within 5 years
and pipeline schemes were also included. All proposed developments
included in Figure 1.1 and 1.2 are represented in the forecast matrix.

REFERENCE CASE FORECASTS
TECHNICAL NOTE

October 2014
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1.3.3

134

135

1.3.6

1.3.7

1.3.8

No future year highway schemes were identified which would impact upon
capacity. Bus lanes, where implemented, would operate alongside existing
capacity. Some of the larger committed development sites had associated
highway infrastructure modifications included as part of their construction.
These included:

e Lindhurst (internal link roads and access points),
e Penniment Farm (access points),

e Prologis Park (access points).

These developments have highway schemes which have been coded into the
2031 Reference Case highway networks, given their potential to impact upon
the existing highway network.

Committed developments were allocated a Mansfield traffic model zone based
upon the location of each development. The total number of new committed
residential units (for housing) and total gross floor area (for commercial) was
calculated for each model zone.

Trip Rate Information Computer Systems (TRICS) is a database of trip
generations, collected by regular surveys undertaken throughout the country
of different types of development and is the industry standard method of
calculating trip rates for new developments. TRICS 50™ percentile rates
represent average trips rates generated by similar developments and are
suitable for use in calculating new trip generations as part of this study. TRICS
50" percentile rates were applied by type to these developments to give origin
and destination trip ends for the AM and PM peak.

Substantial forecasting work had already been undertaken for the Lindhurst
and Penniment Farm developments where trip numbers and distributions had
been given considerable attention. Trip rates and distributions for these
developments have therefore been taken from the previous forecasting work
from their respective models used to support the respective planning
applications.

The numbers of development trips to be assigned to the highway assignment
model by each individual model zone are given below in Table 1.1 for all
vehicle classes.

REFERENCE CASE FORECASTS
TECHNICAL NOTE

October 2014
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Table 1.1: Committed Development Trip

Trip End Number

ends by model zone and time

period

AM Origin AM Destination PM Origin PM Destination
11 147 46 82 123
21 210 65 116 176
24 7 2 4 6
25 1 0 0 1
26 7 2 4 6
27 12 26 21 9
28 31 10 17 26
29 12 4 6 10
31 9 3 5 8
32 41 13 23 34
37 12 4 6 10
38 22 7 12 18
44 55 17 31 46
46 5 2 3 5
48 4 1 2 4
50 117 36 65 98
56 42 13 23 35
62 6 37 31 5
64 16 5 9 13
66 6 2 3 5
72 35 11 19 29
73 8 3 4 7
77 8 2 4 6
81 1 8 7 1
84 51 16 28 43
87 181 201 228 218
88 8 15 18 14
90 15 5 8 12
93 5 1 3 4
114 4 20 17 3
116 27 8 15 23
132 243 90 155 243
168 12 4 7 10
171 94 256 229 86
172 0 0 0 0
182 8 2 4 6
183 4 13 12 3
187 115 756 564 61
188 82 307 247 39
189 405 447 440 331
190 249 127 151 247
191 233 119 141 231
192 344 155 212 303
193 232 308 276 221
194 190 717 575 94
195 0 0 0 0
196 248 539 354 108
TOTAL 3,565 4,422 4,183 2,981
Note: Model Zone names are not sequentially numbered. Where zero values are shown, no trips from
committed developments were assigned to that model zone in 2031.

REFERENCE CASE FORECASTS

TECHNICAL NOTE
October 2014

APPENDIX D



ms Mansfield District Council — Mansfield Transport Study

1.3.9 The trip ends allocated to the development zones, listed in Table 1, were
distributed to traffic model zones using the information contained within the
base matrix. The locations of these development sites were checked against
the base model to ensure that development types were similar, i.e. housing
developments were in model zones already containing housing. Where
developments were not similar; i.e. commercial trips being placed in a model
zone previously dominated by residential uses, appropriate distributions were
taken from nearby zones with similar land-use.

1.3.10 In addition to trips generated by the identified new development sites, there
will be traffic growth associated with those trips already on the highway
network (i.e. background trips). TEMPRO is a software programme and
database which contains details on trip numbers, journey mileage, car
ownership and population/workforce numbers from the National Trip End
Model (NTEM). Data from NTEM is available at the census output area level
and has been manipulated based on area to provide model zone factors. It is
necessary to produce future year forecasts with growth up to NTEM levels.
TEMPRO 6.2 was used to calculate background trip-end growth factors to
apply to the base matrix light vehicles (Level 1).

1.3.11 The heavy vehicle matrix, Level 2, was subject to factoring according to the
National Transport Model (NTM). NTM provides forecast factors for heavy
vehicle traffic across regions of the UK. Factors for the East Midlands were
used for this study. After applying the TEMPRO and NTM background growth
factors, the matrix totals were as presented below in Table 1.2.

Table 1.2: Matrix Totals, Base and TEMPRO/NTM Growth
Number of Trips

Model Zone AM PM
Base year (2012) 29,044 30,685
TEMPRO/NTM (to 2031) 34,120 36,282
Growth 5,076 5,597
1.3.12 TEMPRO 6.2 allows the user to apply ‘alternative assumptions’ into the

programme. This allows the user to define their own planning assumptions
based upon housing or employment growth in the modelled area. Given the
committed development is known in more detail than in the NTEM forecasts,
alternative planning assumptions were calculated assuming no growth in
employment or housing numbers within the Mansfield District between 2012
and 2031. The trips generated by the identified committed development sites
could then be treated as additional to that background growth; calculated
using TEMPRO with no land-use changes assumed after 2012.

1.3.13 Using the alternative assumption trip end factors and applying these to the
2012 base matrices results in the background-growth trip-matrix totals given in
Table 1.3. Note that the values in Table 3.1 do not include trips from the

REFERENCE CASE FORECASTS
TECHNICAL NOTE

October 2014
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1.3.14

1.3.15

1.3.16

Committed Developments; the trips represented are simply the base year
(2012) travel movements with the appropriate ‘alternative assumption’ growth
factors applied to the trips between each of the traffic model zones.

Table 1.3: Matrix Totals, TEMPRO Background growth

Base matrix 29,044 30,685
2031 with background trip growth 28,537 30,732

It is necessary to apply additional factors to the matrices to account for the
effect of income growth and the changes to the affordability of personal vehicle
travel. As travel becomes relatively cheaper compared to personal income
and travel becomes more efficient, travel distances per person will tend to
increase. These effects are accounted for by applying the fuel and income
adjustment factors. Fuel and income adjustment factors are provided in
Table 1 of WebTAG 3.15.2 and the relevant factors for the Mansfield traffic
model forecasting are presented below in Table 1.4

Table 1.4: Fuel and Income Adjustment Factors
Period Fuel Factor Income Factor Combined
2012-2031 1.060 1.015 1.076

The combined factor is applied across the whole light vehicle matrix (Level 1).
The same factor is applied to both the AM and PM peaks. The factors were
not applied to heavy vehicles (level 2). After processing of the light vehicle
matrices and adding these to the heavy vehicle matrices, the following matrix
totals were obtained:

Table 1.5: NTEM Alternative Planning Assumptions and Fuel and
Income Adjustment

Matrix Totals

2031 Forecast 30,583 33,026

The committed development sites identified in Figures 1.1 to 1.2 generate trips
as given in Table 1.1. These trips were added on a cell-by-cell basis, into the
trip matrices with the background growth and adjustment factors applied. The
final matrix totals, which include the trips from Committed Developments, are
given in Table 1.6.
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1.3.17

Table 1.6: Final Matrix Totals

Matrix Totals

AM PM
Base year (2012) 29,044 30,685
2031 34,148 36,007
Growth 5,104 5,322

The matrix totals in Table 1.6 are numerically similar to the TEMPRO/NTM
factored matrix totals given in Table 1.2. This indicates that the additional trips
generated by the Committed Development sites plus the effects of background
traffic growth are compatible with the growth forecast for Mansfield produced
by the DfT’s national travel models.
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211

2.1.2

2.1.3

214

2.15

2.1.6

CONCLUSION

The Mansfield traffic model, with updates to 2012 baseline conditions applied,
was the starting point for building the forecast models.

The forecast year is 2031 and the model has been provided in both an AM and
PM peak.

Highway improvements to the network were considered in the forecast year.

Alternative planning assumptions and fuel and income growth were applied to
the non development matrices.

Matrices were updated based upon known committed development sites, as
identified by Mansfield District Council. Committed Development sites plus the
effects of background traffic growth are compatible with the growth forecast for
Mansfield produced by the DfT’s national travel models.

The forecast matrices can be assigned to the forecast networks to assess
highway capacity impacts in the future year.
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APPENDIX E
Junction Operational Capacity Assessments
Baseline (2012) and Reference Case (2031)
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Appendix E

Introduction

This Appendix summarises the detailed Baseline (2012) and Reference Case (2031)
junction assessments described in the main body of the report.

LINSIG3 has been used to assess signalised junctions. LINSIG3 software provides
outputs for both individual approaches and for the junction as a whole. For the
individual approaches, the outputs are Degree of Saturation (DoS) and Mean
Maximum Queue Length (MMQ). A total-junction statistic known as the Practical
Reserve Capacity (PRC) is also reported, which shows the percentage of “spare”
capacity left at the junction.

LINSIG works on the basis that a junction is considered to be near to or at capacity
when the DoS value on an individual junction approach exceeds 90%. Below this
threshold, queues begin to increase slowly as the DoS increases. Above this
threshold, queues begin to elongate rapidly. As the DoS on any approach increases,
the PRC remaining at the junction decreases.

ARCADY has been used to assess roundabout junctions. The ARCADY software
has been run using a synthesised profile and provides outputs in the form of Ratio of
Flow to Capacity (RFC) and queue length (Q). A synthesised profile includes a
12.5% mid-peak increase in traffic demand to robustly test the performance of the
junction. For a new roundabout, a target RFC value of 0.85 on the worst-approach
during a single time segment is preferred as this minimises the chance that queuing
will occur at a new junction on opening. For existing junctions, RFC values above
0.85 are likely to produce queues which increase slowly. Above an RFC value of 1.0,
a junction is more than likely to be at capacity (with resulting larger increases in
gueue length).
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Chesterfield Road / Debdale Lane

This is a signalised junction and, as such, has been assessed using LINSIG3.
Chesterfield Road is a key route between the M1 and Mansfield town centre. Abbott
Road leads to local housing estates and links into MARR providing routes to Sutton
in Ashfield and the A38. Debdale Lane provides routes to Mansfield Woodhouse.

Cities Revealed® copyright by The Geolnformation® Group, 2009 and Crown Copyright © All rights
reserved.
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Table 1A: Performance of Chesterfield Road / Debdale Lane (Base Year)

Approach Lane (and flare) . AM (0800 — 0900hrs) PM (1700 — 1800hrs)

.~ DoS MMQ DoS | MMQ
Abbott Road Left Ahead 92.5% 14.3 116.7% 61.6
Abbott Road Ahead Right 92.4% 14.1 116.6% 61.3
Chesterfield Road (N) Left Ahead 93.8% 14.7 112.4% 35.5
Chesterfield Road (N) Ahead Right 95.7% 17.8 112.9% 51.6
Debdale Lane Left Ahead 96.6% 194 121.6% 66.1
Debdale Lane Ahead Right 96.6% 194 121.6% 65.6
Chesterfield Road (S) Left Ahead 70.6% 7.8 119.2% 55.1
Chesterfield Road (S) Ahead Right 119.7%

PRC HEEE PRC

Junction Summary Veh Delay Veh Delay
(PCU Hrs) 70.52 (PCU Hrs) 419.45

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.
MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car =1 PCU / 1 bus = 2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hours per hour.

As can be seen from Table 1A, the LINSIG analysis identifies that the junction is
currently operating at capacity. Abbott Road, Debdale Lane and Chesterfield Road
(N) are operating at greater than 90% capacity in the AM peak hour. All approaches
have a degree of saturation in excess of 100% in the PM peak hour resulting in large
gueuing delays.

It should also be noted that the junction is operating under Microprocessor Optimised
Vehicle Actuation (MOVA) control. This is an advanced form of signal control and, as
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such, there is unlikely to be any room for improvement in terms of amending the
junction timing.

In conclusion, a substantial improvement will be required if the junction is to operate
with minimal delays and queues in the PM peak hour. It is likely that additional
highway areas would need to be acquired from adjacent land holdings if a substantial
capacity improvement is to be implemented at the junction. Alternative solutions
might seek to remove some of the traffic movements from the junction, i.e. by
banning turning movements and providing alternative diversion routes.
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Table 1B: Performance of Chesterfield Road / Debdale Lane (Reference Case)

AM (0800 — 0900hrs)  PM (1700 — 1800hrs)

Approach

DoS MMQ DoS  MMQ
Abbott Road Left Ahead 104.9% 27.6 128.5% 91.2
Abbott Road Ahead Right 105.1% 27.5 128.5% 89.2
Chesterfield Road (N) Left Ahead 102.2% 24.6 108.5% 35.3
Chesterfield Road (N) Ahead Right 102.6% 28.4 108.8% 42.9
Debdale Lane Left Ahead 105.4% 34.2 127.1% 79.0
Debdale Lane Ahead Right 105.6% 34.8 127.2% 78.8
Chesterfield Road (S) Left Ahead 73.9% 8.5 126.0% 72.7
Chesterfield Road (S) Ahead Right 80.1% 126.3%

PRC PRC

Junction Summary Veh Delay 144.81 Veh Delay
(PCU Hrs) ' (PCU Hrs)

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.

MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.

PCU = Passenger Car Unit. 1 car = 1 PCU / 1 bus = 2 PCUs etc.

PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.

Delay = Vehicle Delay in PCU/hrs.

As expected from the analysis of the 2012 Base network, the increased demand in
the Reference Case results in this junction being over capacity. All approaches, with
the exception of Chesterfield Road (S), have a degree of saturation in excess of
100% in both the AM and PM peak hours. This means that in 2031 Reference Case,
with committed developments in place, this junction would experience large delays
and queuing.

It is noted that in the PM peak hour the degrees of saturation and queues on
Chesterfield Road (N) reduce in the Reference Case when compared with the Base
Year. Traffic flows used in the LINSIG assessment have been taken from the
Reference Case SATURN model. This is a dynamic model which assigns traffic to
the network based upon lowest cost paths. In this case, trips that were using
Chesterfield Road (N) in the Base Year have rerouted onto alternative roads to avoid
large delays (costs).

Localised widening could be undertaken, although any expansion is restrained by the
petrol filling station, the public house and local businesses on three corners of the
junction. Further capacity improvement will be difficult and/or expensive as it would
require land take. A detailed design of junction options would need to be developed
in order to assess the feasibility of any potential junction improvements and the
impact upon adjacent land owners.

Some alternative solutions have been considered, such as banning small turning
movements and providing diversion routes for these in order to eliminate traffic signal
phases from their cycle times. Such an approach would increase the available green-
light time that may be allocated to the remaining traffic movements. However,
Nottinghamshire County Council do not support these types of solution where such
turning movement bans may not be complied with.
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The traffic related impacts upon this junction should be considered in the light of the
Committed Developments which are planned in the vicinity and are expected to have
the greatest impacts. Final trip rates, vehicle routing patterns and the possibility for
developer funding contributions should be considered in the Transport Assessment,
where appropriate, and agreed with the Local Authority. The developments most
likely to impact upon this junction are; Penniment Farm, Former Sherwood Colliery
and Little Debdale Lane.
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A60 Nottingham Road / Berry Hill Lane

This is a signalised junction and, as such, has been assessed using LINSIG3. The
A60 Nottingham Road is a key arterial route between Mansfield and Nottingham.
Berry Hill Lane leads to local housing and provides a route for east-west movements
across Mansfield. Atkin Lane links to local housing and business parks. There is a
school located on the corner of Atkin Lane which leads to localised parking/capacity
issues at peak times.

Cities Revealed® copyright by The Geolnformation® Group, 2009 and Crown Copyright © All rights
reserved.
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AB0 Nohinqham Road/Berry Hil Lane
PRC: 117 %

A Total Traffic Delay: 28.7 pcuHr

Table 2A: Performance of A60 Nottingham Road / Berry Hill Lane (Base Year
Approach Lane (and flare) AM (0800 — 0900hrs) PM (1700 — 1800hrs)

DoS MMQ DoS MMQ
Nottingham Road (N) Left Ahead 78.5% 13.3 76.1% 10.1
Nottingham Road (N) Ahead Right 74.1% 10.5 77.2% 10.8
Berry Hill Lane Left Ahead Right 78.9% 10.7 76.0% 9.9
Nottingham Road (S) Left Ahead 61.4% 9.5 68.1% 9.1
Nottingham Road (S) Ahead Right 64.9% 10.8 75.0% 10.5
Atkin Lane Right Left Ahead

PRC PRC

Junction Summary Veh Delay Veh Delay
Pcu Hrs) IRkl (Pcu Hrs) A

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.
MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car = 1 PCU / 1 bus = 2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hours per hour.

Table 2A shows the results from the LINSIG analysis and identifies that the junction
is currently operating within capacity. As LINSIG uses a flat profile (i.e. there is no
variation within the assessment period), there may be some transient queuing during
the peak hour. Because the maximum Degree of Saturation is less than the target
value of 90% then the operational performance of the junction is acceptable.
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Table 2B: Performance of A60 Nottingham Road / Berry Hill Lane (Reference Case
AM (0800 — 0900hrs) PM (1700 — 1800hrs)

Approach Lane (and flare)

Nottingham Road (N) Left Ahead 108.5% 57.9 94.2% 19.1
Nottingham Road (N) Ahead Right 104.6% 22.2 96.3% 21.8
Berry Hill Lane Left Ahead Right 110.3% 44.8 96.7% 18.4
Nottingham Road (S) Left Ahead 74.0% 13.3 84.9% 14.6
Nottingham Road (S) Ahead Right 78.3% 14.2 93.8% 20.6
Atkin Lane Left Ahead Right 111.3%

PRC
Junction Summary Veh Delay Veh Delay
(PCU Hrs) ' (PCU Hrs)

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.
MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car = 1 PCU / 1 bus = 2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hours per hour.

Table 2B above shows that the increased demand in the Reference Case scenario
results in some approaches to the junction operating over capacity. Nottingham
Road (N), Berry Hill Lane and Atkin Lane are all have degrees of saturation in excess
of 100% in the AM peak hour. Nottingham Road, Berry Hill Lane and Atkin Lane all
have degrees of saturation in excess of the 90% target DoS in the PM peak.

This junction currently does not operate under MOVA control but this is an option for
the Reference Case, the installation of MOVA typically costs in the range of £40,000
to £100,000 dependent upon existing conditions and equipment. The degree of
saturation in the Reference Case AM peak hour indicates that, even after the
optimisation of the signal timings, one or more arms would be over capacity,
particularly in the AM peak hour.

Compact approaches to the junction (narrow lanes) and lack of adjacent land to use
for widening of the carriageway would restrict the amount of physical mitigation that
could be undertaken, for example in terms of further lane widening. It may be
possible to examine the closure of some shared lane right turn movements to
increase capacity for the ahead-movements, but liaison with Mansfield District
Council and Nottinghamshire County Council determined that this solution would not
be acceptable in terms of the routing of the displaced vehicles and is therefore
discounted as a solution.

A more significant scheme is therefore required, i.e. including land take. The funding
for such works could be partially sourced from nearby Committed Development
schemes which would be expected to have a traffic impact at this location. The
following developments are most likely to impact this junction; Lindhurst, Former
Evans Halshaw — Nottingham Road, Former Mansfield Sand Company, Kings Walk —
Berry Hill Quarry and Berry Hill Hall. The relevant Transport Assessments should
highlight the likely impact of each development and the potential for funding
contributions should be agreed between the developer and the Local Authority.
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Carter Lane / Southwell Road / Windsor Road

This is a signalised junction and, as such, has been assessed using LINSIG3.
Southwell Road is an arterial route to/from Mansfield town centre. Carter Lane
accesses local housing but also provides routes to Forest Town and Clipstone to the
east of Mansfield.

/ ) 5
il A 3 v s 2N A
Cities Revealed® copyright by The Geolnformation® Group, 2009 and Crown Copyright © All
rights reserved.
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Carter Lane/Southwell Road/Windsor Road
PRC:8.8%
Total Traffic Delay: 26.8 pcuHr

KEY

[ Deg. Sat. MMQ  Delay/PCU —
AR

Dmd. Flow

Table 3A: Performance of Carter Lane / Southwell Road / Windsor Rd (Base Year)
AM (0800 — 0900hrs)

Approach Lane

PM (1700 — 1800hrs)

DoS MMQ DoS MMQ |
Carter Lane Left Ahead Right 81.1% 10.1 88.3% 10.3
Southwell Road (W) Left Ahead 79.8% 12.0 87.1% 5.0
Southwell Road (W) Ahead Right 79.8% 115 71.5% 3.5
Windsor Road Left Ahead 82.0% 8.4 88.4% 8.6
Windsor Road Right 43.3% 3.3 70.8% 5.9
Rock Hill Left Ahead 45.2% 5.2 61.3% 9.0
Rock Hill Ahead Right 47.1% 5.9 62.1% 9.4

PRC PRC |

| 9.8 |
Veh Delay Veh Delay
(PCU Hrs) 26.93 (PCU Hrs) 32.33

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.
MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car = 1 PCU / 1 bus = 2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hours per hour.

Junction Summary

Table 3A shows the results from the LINSIG analysis, which identifies that the
junction is currently operating within capacity. As LINSIG uses a flat profile (i.e. there
is no variation within the assessment period), there may be some transient queuing
during the peak hour.

All approaches are operating below the target Degree of Saturation of 90% and the
operational performance of the junction is considered to be acceptable.
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Table 3B: Performance of Carter Lane / Southwell Rd / Windsor Rd

(Reference Case)

Approach Lane

AM (0800 — 0900hrs) PM (1700 — 1800hrs)

DoS

MMQ

DoS

MMQ |

Carter Lane Left Ahead Right 84.1% 10.8 99.0% 16.5
Southwell Road (W) Left Ahead 83.0% 12.5 79.8% 14.4
Southwell Road (W) Ahead Right 83.8% 12.7 101.9% 9.1
Windsor Road Left Ahead 82.7% 9.0 104.3% 18.7
Windsor Road Right 44.9% 3.8 80.2% 6.9
Rock Hill Left Ahead 56.8% 6.8 61.8% 9.2
Rock Hill Ahead Right 63.7%

PRC PRC

Veh Delay 3093 Veh Delay

(PCU Hrs) PcUHrs) I

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.
MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car = 1 PCU / 1 bus = 2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PC- hours per hour.

Junction Summary

Table 3B indicates that the junction would operate within capacity in the 2031
Reference Case in the AM peak hour, although Carter Lane, Southwell Road and
Windsor Road would be heavily loaded approaches.

The PM peak hour results indicate that Carter Lane, Southwell Road and Windsor
Road would have degrees of saturation of greater than the target value of 90% and
would be approximately 100%.

It may be acceptable to the Highway and District authorities to allow queuing on the
non strategic routes (Carter Lane and Windsor Road) in order to give additional
capacity to the strategic traffic to/from Mansfield (Southwell Road). A detailed review
at this traffic signal junction might show that fine tuning of the signal timings would
resolve some of the capacity issues associated with the Reference Case traffic
without physical works at the junction.

Although two of the approaches would appear to be operating slightly over capacity
in the PM peak, the overall assessment is that the operational performance of this
junction would be acceptable in the AM peak and at capacity in the PM peak.
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A60 Leeming Lane / New Mill Lane

This is a signalised junction and, as such, has been assessed using LINSIG3. The
A60 Leeming Lane is an arterial route linking Mansfield and Market Warsop. New
Mill Lane links Mansfield Woodhouse to the west and Forest Town to the east.

Cities Revealed® copyright by The Geolnformation® Group, 2009 and Crown Copyright © All rights
reserved.
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Unnamed Junction
PRC: 0.6 %

C: 0
ATGIﬂJ Traffic Delay: 17.6 pcuHr

Table 4A: Performance of A60 Leeming Lane / New Mill Lane (Base Year)
AM (0800 — 0900hrs)

PM (1700 — 1800hrs)

Approach Lane (and flare)

Junction Summary

to accommodate such flow.

PRC
Veh Delay
(PCU Hrs)

13.81

PRC

Veh Delay
(PCU Hrs)

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability

MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car =1 PCU / 1 bus = 2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hours per hour

DoS | MMQ DoS MMQ
A60 Leeming Lane (N) Left Ahead Right 84.4% 11.9 82.4% 10.1
New Mill Lane (E) Left Ahead Right 81.0% 7.8 91.9% 10.9
A60 Leeming Lane (S) Left Ahead Right 64.4% 7.3 99.6% 24.2
New Mill Lane (W) Left Ahead Right

30.36

Table 4A shows the results from the LINSIG analysis and identifies that the junction
is currently operating within capacity. As LINSIG uses a flat profile (i.e. there is no
variation within the assessment period), there may also be some transient queuing

during the peak hour.

In the PM peak hour the approach from A60 Leeming Lane (S) has the highest
degree of saturation. With the degree of saturation approaching 100%, the junction
is considered to be operating near to or at capacity.
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Table 4B: Performance of A60 Leeming Lane / New Mill Lane (Reference Case)
AM (0800 — 0900hrs) PM (1700 — 1800hrs)

Approach Lane (and flare)

DoS MMQ = DoS MMQ
A60 Leeming Lane (N) Left Ahead Right 95.2% 18.5 94.1% 16.2
New Mill Lane (E) Left Ahead Right 95.7% 13.1 111.0% 34.9
A60 Leeming Lane (S) Left Ahead Right 68.3% 7.9 107.6% 51.2
New Mill Lane (W) Left Ahead Right 54.6%

PRC PRC
Veh Delay 24,23 Veh Delay
(PCU Hrs) ' (PCU Hrs)

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.
MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car =1 PCU / 1 bus = 2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hours per hour.

Junction Summary

Table 4B shows the results from the LINSIG analysis and identifies that the junction
would not operate within capacity in the 2031 Reference Case in the PM peak; with
one of the opposing arms over capacity in each stage. In the AM Peak the junction
would be near to capacity.

Operational performance of this junction could be improved by extending cycle times,
from 55 seconds to 78 seconds in the AM peak and to 90 seconds in the PM peak.
This would result in the junction operating below capacity in the AM peak, but remain
near to or at capacity in the PM peak. However this would cause adverse impacts for
pedestrians, in the PM peak they might have to wait for an additional 35 seconds.
Given that the junction operates on MOVA control, this is likely to occur in response
to the increased demand.

To address queues further, one potential solution would be to discourage trips from
using New Mill Lane and use Old Mill Lane instead, which is classified as an A-road
(A6117). This strategy would allow more green time to be allocated to the A60
movements. However, the A60 Leeming Lane / Old Mill Lane / Butt Lane junction is
also constrained from substantial capacity improvement by adjacent land-uses, albeit
to a lesser extent than the New Mill Lane junction. Nottinghamshire County Council
do not consider this to be an appropriate mitigation strategy because the potential
traffic increases on the diversion routes are perceived to be too severe.

Further intervention is likely to be needed at this junction, particularly to the New Mill
Lane approach from the east. The potential to widen the New Mill Lane carriageway
is limited by the existing adjacent land use. However, if funding could be sought from
Committed Development sites that have an impact upon this junction, it may be
possible for the necessary land to be acquired. Given the location of this site, the
developments most likely to have an impact upon junction’s operation are; Former
Wood Bros and King Street/Wood Street located towards Market Warsop.

A bus priority scheme along the A60 from Peafield Lane to Mansfield centre is
planned; this could be supplemented by a GPS based bus detection system at this
junction.  Sustainable transport policies suggest that the need for junction
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improvements may be reduced if bus transit times can be adequately addressed by
these other means.
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A617 MARR / A6191 Southwell Road

The A617 MARR route provides links to Mansfield, the M1 and Nottingham to the
west and Newark to the east. The A6191 provides links to Mansfield to the north and
Rainworth to the south. This is a roundabout junction and, as such, has been
assessed using ARCADY.

Cities Revealed® copyright by The Geolnformation® Group, 2009 and Crown Copyright © All rights
reserved.

Table 5A: A617 MARR / A6191 Southwell Road (Base Year)

Approach AM (0800 — 0900hrs) \ PM (1700 — 1800hrs)
RFC Q | RFC Q
A6191 Southwell Road 0.499 1.0 0.811 4.1
A617 Rainworth Bypass 0.646 1.8 0.579 14
B6020 0.626 1.7 0.369 0.6
A617 MARR 0.607 15 0.548 1.2

Notes: RFC = Ratio of Flow to Capacity. A measure of the trafficking at the junction in relation to its ability to
accommodate such flow, reported on a worst-arm basis. Q = Mean Maximum Vehicle Queue, reported on a
worst arm basis. It is measured in PCUs.

PCU = Passenger Car Unit. 1 car =1 PCU; 1 bus =2 PCU etc.

In the AM peak hour the junction works within capacity. In the AM peak, the
maximum RFC of 0.646 occurs on A617 Rainworth Bypass resulting in a minimal
gueue. In the PM peak hour the RFC of 0.811 is produced on the A6191 Southwell
Road (W) approach. It is noted that the queue disperses within the modelled hour.
The operational performance of the roundabout is considered to be acceptable in
both peak hours.
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Table 5B: A617 MARR / A6191 Southwell Road (Reference Case)

Approach AM (0800 — 0900hrs) PM (1700 — 1800hrs)
RFC Q RFC Q
A6191 Southwell Road 0.780 3.4 0.745 2.8
A617 Rainworth Bypass 0.741 2.8 0.584 14
B6020 0.729 2.6 0.379 0.6
A617 MARR 0.530 11 0.601 15

Notes: RFC = Ratio of Flow to Capacity. A measure of the trafficking at the junction in relation to its ability to
accommodate such flow, reported on a worst-arm basis. Q = Mean Maximum Vehicle Queue, reported on a
worst arm basis. It is measured in PCUs.

PCU = Passenger Car Unit. 1 car =1 PCU; 1 bus =2 PCU etc.

In the both the AM and PM peak hour Southwell Road (E) operates with the highest
RFC values, however only slight queues form on this approach. All approaches are
less than the target RFC value of 0.85. The operational performance of the junction
is considered to be acceptable in both peak hour periods.
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A60 Leeming Lane / Peafield Lane

This is a signalised junction and, as such, has been assessed using LINSIG3. The
A60 provides a link between Mansfield and Market Warsop. Peafield Lane provides
a route to Edwinstowe.

Signal timings and phasing at this junction have been based upon on-site
observations and timings. It is noted that this traffic signal junction operates under
MOVA control.
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LeemingCLane / Peafield Lane
PRC: 4.8 %

Total Traffic Delay: 22.4 pcuHr

KEY

[Deg. Sat.  MMQ Delay/PCU —*

N N

Dmd. Flow

Table 6A: Performance of A60 Leeming Lane / Peafield Lane (Base Year)
AM (0800 — 0900hrs) PM (1700 — 1800hrs)

Approach Lane (and flare) DOS MMQ DoS MMOQ
Leeming Lane (N) Left Ahead 84.7% 7.8 85.6% 7.6
Leeming Lane (N) Ahead 84.7% 7.8 85.4% 7.5
Peafield Lane Left Ahead Right 67.1% 8.3 46.6% 5.6
Leeming Lane (S) Left Ahead 50.6% 4.8 68.6% 8.8
Leeming Lane (S) Right 85.3% 8.5 86.2% 10.7
Sandgate Road Left Ahead Right

PRC PRC

Junction Summary Veh Delay Veh Delay
Pcutrs) el (PcUHrs)

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.
MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car =1 PCU/ 1 bus = 2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hours per hour.

Table 6A shows the results of the LINSIG analysis and identifies that the junction is
currently operating within capacity, although several approachs are at 85% capacity.
As LINSIG uses a flat profile (i.e. there is no variation within the assessment period),
there may be some transient queuing during the peak hour at this junction.

The right turn from Leeming Lane (S) into Peafield Lane has the highest degree of
saturation at the junction. Because this value is less than the target Degree of
Saturation of 90% the operational performance of the junction is considered to be
acceptable.
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Table 6B: Performance of A60 Leeming Lane / Peafield Lane (Reference Case)
AM (0800 — 0900hrs) PM (1700 — 1800hrs) |

Approach Lane (and flare)

DoS MMQ DoS MMQ |
Leeming Lane (N) Left Ahead 84.8% 12.1 86.7% 13.2
Leeming Lane (N) Ahead 84.8% 12.1 84.5% 124
Peafield Lane Left Ahead Right 84.1% 15.9 57.9% 10.5
Leeming Lane (S) Left Ahead 55.8% 7.3 75.8% 15.7
Leeming Lane (S) Right 84.8% 13.3 87.1% 19.7
Sandgate Road Left Ahead Right 25.5% 1.1 35.0% 1.6

PRC PRC

Junction Summary Veh Delay Veh Delay
PcUHrs) ERaadll (PcuHrs) [k

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.
MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car = 1 PCU / 1 bus = 2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hours per hour.

Table 6B shows the results of the LINSIG analysis and identifies that the junction
would operate within capacity in the 2031 Reference Case in both the AM and PM
peak hour.

The PM peak hour results show that Leeming Lane (N) and the right turn from
Leeming Lane (S) into Peafield Lane have degrees of saturation of approaching
90%. Overall this junction is considered to be operating within capacity in the
Reference Case scenario.
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A38 Sutton Road / Skegby Lane

This is a signalised junction and, as such, has been assessed using LINSIG3. The
A38 forms the south west radial route into Mansfield town centre. Skegby Lane on
the west side of the junction provides a link to the northern part of Sutton in Ashfield.
Sheepbridge Lane to the south east of the junction provides a route to the Berry Hill
area of Mansfield. The results of the operational analysis are presented in Table 7A
and 7B.

._, _. 3 § : ) -- Q \\ . / %%
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Arm 4 - B6014 Skegby Lane

Arm 8 - B6014 Skegby Lane exit
—

.,

Unnamegn Junction

PRC: -0.7
Total Traffic Delay: 41.6 pcuHr

Table 7A: Performance of A38 Sutton Road / Skegby Lane (Base Year)
AM (0800 — 0900hrs)  PM (1700 — 1800hrs)

Approach Lane (and flare)

DoS

MMQ = DoS

MMQ |

Junction Summary

to accommaodate such flow.

PRC

Veh Delay
(PCU Hrs)

A38 Sutton Road NE Left Ahead 52.3% 8.2 74.9% 151
A38 Sutton Road NE Ahead Right 55.7% 8.4 69.7% 4.0
Sheepbridge Lane Left 78.8% 7.9 42.5% 4.0
Sheepbridge Lane Left2 Right 69.8% 7.0 84.7% 11.1
A38 Sutton Road SW Left Ahead 66.3% 10.9 82.5% 194
A38 Sutton Road SW Ahead Right 72.1% 11.3 84.4% 8.3
B6014 Skegby Lane Left Right Right2

B PRC

Veh Dela

41.53 y
(PCU Hrs)

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability

MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car = 1 PCU / 1 bus = 2 PCU etc.

PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hours per hour.

37.87

Table 7A shows that the junction is operating within its capacity in the Baseline Case
although B6014 Skegby Lane is approaching capacity with a DoS above 90% in the
AM peak. In the PM peak, the Skegby Lane approach has the highest Degree of

Saturation at 87%.
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One DoS value is greater than the target value of 90% on one approach and below
100% on all approaches. Overall, the operational performance of the junction is
considered to be operating near to capacity in the AM peak hour.
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Table 7B: Performance of A38 Sutton Road / Skegby Lane (Reference Case)
AM (0800 — 0900hrs)  PM (1700 — 1800hrs)

Approach Lane (and flare)

PRC PRC

Junction Summary Veh Delay ~ Veh Delay |
PcU Hrs) [imaadll (Pcu Hrs)

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.
MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car = 1 PCU/ 1 bus = 2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hour per hour.

DoS | MMQ = DoS MMQ |
A38 Sutton Road NE Left Ahead 52.2% 8.8 64.1% 10.7
A38 Sutton Road NE Ahead Right 68.2% 9.4 67.3% 111
Sheepbridge Lane Left2 Right 81.5% 9.1 90.5% 13.7
A38 Sutton Road SW Left Ahead 77.9% 15.6 83.9% 17.9
A38 Sutton Road SW Ahead Right 81.0% 16.1 87.5% 19.2
B6014 Skegby Lane Left Right Right2

Table 7B shows that the junction would operate within capacity in the 2031
Reference Case AM peak hour, although B6014 Skegby Lane is approaching
capacity with a DoS above 90% in the AM peak.

In the PM peak, Skegby Lane approach has the highest Degree of Saturation at
92%. Skegby Lane and Sheepbridge Lane are approaching capacity even with the
signal timings optimised during the analysis.

Where DoS values are greater than the target value of 90%, all DoS are below
100%. The operational performance of the junction is considered to be operating
near to capacity in the PM peak hour.

The junction has residential and public house premises on the four corners so
localised widening of the approaches would be likely to require the acquisition of
property. Cycle times at the junction could be extended to increase vehicle capacity
but this would come with a disbenefit to pedestrian wait times.
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A60 Church Street / Wood Street

This is a signalised junction and, as such, has been assessed using LINSIG3. The
A60 Church Street provides links to Mansfield to the south and Worksop to the north.
Church Street to the east provides local access to Market Warsop town centre and
car parking. Signal timings and phasing for this junction have been based on on-site
observations and timings.

W A b i
Cities Revealed® copyright by The Geolnformation® Group, 2009 and
Crown Copyright © All rights reserved.
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AB0 Church St Wood St Warsop
PRC:16.7 %
Total Traffic Delay: 16.5 pcuHr

KEY

[Deg. Sat. MMQ Delay/PCU —|

A\ N

Dmd. Flow

Table 8A: Performance of A60 Church Street / Wood Street (Base Year
AM (0800 — 0900hrs)

PM (1700 — 1800hrs)

MMQ

Approach Lane

DoS MMQ DoS

Wood Street (W) Left Ahead Right 21.4% 1.0 12.5% 0.5
A60 Church St (N) Left Ahead 77.1% 13.5 85.7% 17.0
Church St (S) Ahead 64.2% 9.5 57.9% 8.4
Church St (S) Right 26.0% 0.9 29.0% 0.8
Church St (E) Left 54.3% 3.9 64.9% 4.7
Church St (E) Right

PRC PRC

Veh Delay Veh Delay

Pcutrs) SRl (PCUHrs) imidd

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.
MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car =1 PCU/ 1 bus = 2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hours per hour.

Junction Summary

Table 8A shows the results of the LINSIG analysis and identifies that the junction is
currently operating within capacity, although one approach is at 86% capacity. As
LINSIG uses a flat profile (i.e. there is no variation within the assessment period),
there may be some transient queuing during the peak hour at this junction.

The A60 Church Street (N) approach of the junction has the highest degree of
saturation (77.1% in the AM peak hour and 85.7% in the PM Peak hour). This is less
than the target value of 90% and therefore the operational performance of the
junction is considered to be acceptable.
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Table 8B: Performance of A60 Church Street / Wood Street (Reference Case
AM (0800 — 0900hrs) PM (1700 — 1800hrs)

Approach Lane

PRC PRC

Junction Summary Veh Delay 4712 Veh Delay
(PCU Hrs) ' (PCU Hrs)

Notes: DoS = Degree of Saturation. A measure of the trafficking of an approach to the junction in relation to its ability
to accommodate such flow.
MMQ = Mean Maximum Queue reported on a per arm basis and measured in PCUs.
PCU = Passenger Car Unit. 1 car = 1 PCU; 1 bus =2 PCU etc.
PRC = Practical Reserve Capacity. A measure of the overall percentage “spare” capacity at a junction.
Delay = Vehicle Delay in PCU-hours per hour.

DoS MMQ DoS MMQ |
Wood Street (W) Left Ahead Right 27.9% 1.3 16.6% 0.7
A60 Church St (N) Left Ahead 102.2% 35.8 114.5% 78.8
Church St (S) Ahead 84.9% 15.2 77.5% 13.0
Church St (S) Right 71.3% 2.1 63.8% 1.7
Church St (E) Left 71.9% 5.8 87.1% 8.1
Church St (E) Right 97.2% 13.6 108.1% 23.3

Table 8B shows that the A60 Church Street (N) and Church Street (E) approaches to
the junction would operate with a degree of saturation close to 100% in the 2031
Reference Case AM peak hour. In the AM peak, the junction would operate at
capacity.

The PM peak hour results show that A60 Church Street (N) and Church Street (E)
would have degrees of saturation in excess of 100%, which indicates that the
junction would be over capacity.

Given that the degrees of saturation on the remaining approaches are lower in both
the AM and PM peak hours, the optimisation of the traffic signals timings is likely to
resolve some of the capacity issues at this junction. In addition, it is noted that the
Base Year phasing arrangements included an ‘all red’ pedestrian stage. This could
be reviewed so as to incorporate pedestrian crossing movements in combination with
green light phases for traffic movements. This would require the installation of
pedestrian refuge islands in the centre of the road and would require a detailed
design to ensure that there is sufficient road space to install these. Nottinghamshire
County Council rejected this proposal as the resulting stage sequences would be
less desirable.

Another option considered would be to add MOVA system to the traffic controller at
the junction. The cost would be approximately £40,000 to £100,000 and MOVA
typically reduces delays by 13%, which may be sufficient for this junction to operate
more efficiently in the PM Peak. Funding for this type of improvement could be
secured from developer contributions from the Committed developments most likely
to impact upon this junction; King Street/Wood Street, Goose Farm Wood Street,
Former Wood Bros, Sherwood Street and Oakfield Lane, Rear of Cherry Paddocks
and Moorefield Farm Bishops Walk. This would be in the form of an agreement
between the Local Authority and the developer and based upon the size of the traffic
impacts highlighted in the Transport Assessment for each site.
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APPENDIX F
Route Time-Distance Plots
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Appendix F: Journey Time Route Charts
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