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Chapter 12 – TRANSPORT



TRANSPORT 


Introduction

12.1 This section considers and assesses the transport aspects of the proposed development of 500 residential units and a primary school at Gavray Drive, Bicester.  It should be read in conjunction with the Transport Assessment set out in a separate folder.

12.2 It is important that the impact of traffic generation from the development is fully considered to ensure that the implications on the surrounding highway network are fully understood.  In particular, the potential to alter current and future traffic flows must be examined and where there are significant deteriorations in the free flow of traffic, adequate mitigation measures should be identified.

12.3 Of at least equal importance to providing highway improvements as mitigation is the provision of improvements to more sustainable modes of transport.  These will offer new (and existing) residents opportunities to reduce their dependence on the private car.  The Transport Assessment gives a full review of all of these issues and a summary is included in this section of the ES.

Policy Background

National Policies

12.4 In recent years the Government’s approach to rising levels of car traffic has changed. In the past, the approach has been to meet increasing demand for road capacity by simply increasing supply. During the early nineties it was recognised that the construction of new roads alone leads to the generation of more traffic and an ever escalating spiral was in effect. This led the Government to review its policy on development traffic and to issue new guidelines which allow for new road building but as part of more integrated traffic solutions.  Current guidance includes:

· PPG 1: General Policy and Guidance 

· PPG 3: Housing;

· PPG 13: Transport;

· Places Streets and Movement: Companion Guide to Design Bulletin 32

PPG 1 General Policy and Guidance February 1997

12.5 PPG1 reaffirms that the role of the planning system is to enable the provision of homes and buildings, investment and jobs, in a way which is consistent with the principles of sustainable development, stating at paragraph 4:

“Sustainable development seeks to deliver the objective of achieving, now and in the future, economic development to secure higher living standards while protecting and enhancing the environment.  The most commonly used definition is development that meets the needs of the present without compromising the ability of future generations to meet their own needs.  (World Commission on Environment and Development 1987).  The Government is committed to the principles of sustainable development set out in Sustainable Development: the UK Strategy (1984).”
Planning Policy Guidance 3 - Housing

12.6 PPG3: Housing reinforces the Government’s commitment to promoting development in a sustainable manner and advocates that development plans should aim to increase residential densities to a minimum of 35 dwellings per hectare.

12.7 The PPG introduces a sequential approach to the allocation of land for housing development, stressing that any land allocated must be in locations accessible by a range of modes of transport, particularly non-car modes.

Planning Policy Guidance 13 - Transport

12.8 The PPG supports the approach found in PPG 3, that new residential development should be located close to a range of retail, service and leisure facilities as well as jobs, so as to reduce the need to travel.  The PPG encourages higher density residential development to occur at transport nodes.

12.9 The development at Gavray Drive accords with these principles by providing a high quality, dense development adjacent to an existing urban area. Additional public transport will be provided to serve the site and enhance accessibility. Local facilities provided as part of the development along with existing services further help to ensure that the development proposals accord with PPG 13 and the objective of minimising car use.


Places, Streets and Movement: Companion Guide to Design Bulletin 32
12.10 This guide identifies good practice in designing development layouts that help to promote sustainable trip making.  In particular the need for safe, well connected, good quality and direct footpath and cycle links are identified.  Pedestrian links should be separated from but also visible to car traffic.  Roads should be designed to be safe for cyclists and where cyclists and pedestrians share links, segregation is preferred.

12.11 Car traffic should be calmed ideally by design at the outset through good streetscape layout either by narrow curvatures or by frequent junctions.  Traffic calming such as road cushions or chicanes can be used, but these need to be considered carefully along bus routes.

12.12 These principles have been embraced in the design of the development which ensures that walking, cycling and public transport use are encouraged by providing direct and accessible pedestrian and cycle routes.  The flow of car traffic through the development is controlled by a carefully designed road layout that discourages drivers from speeding and dissuades through traffic movements that are not related to the development.

The Bicester Integrated Transport and Land Use Study (BITLUS)

12.13 The Bicester Integrated Transport and Land Use Study (BITLUS, March 2000) was produced by W S Atkins for Oxfordshire County Council (OCC) and Cherwell District Council (CDC).  Its aim was to:

“identify appropriate policies and practical, implementable and achievable measures which will create a more sustainable transport framework and improve the environment of the town as a whole without detriment to its vitality and viability. Taking account of sustainable transport requirements, the study will seek to establish the most suitable locations for developments for inclusion in Bicester “Directions for Growth” proposals.”

12.14 The general aims of the BITLUS Report, to reduce the reliance on the private car and to encourage the use of more sustainable modes of transport, obviously have a bearing on any new development in Bicester.  In addition, there are a number of specific proposals / suggestions identified in BITLUS that relate closely to the Gavray Drive site.  These include:

· East-West Rail

· New station east of Bicester Town Centre

· ‘Green Link’ connecting Gavray Drive to Launton Road

· Extension of bus services to Gavray Drive

Public Transport

Rail

12.15 There are two railway stations in Bicester.

· Bicester North located on the main line between London Marylebone and Birmingham and served by Chiltern Railways.

· Bicester Town, located on a branch line with Thames Trains providing services to Oxford.

12.16 Of the two stations, Bicester North is the most heavily used as it has direct and frequent services to London with extensive car parking facilities. By comparison, Bicester Town has a poor service to Oxford, is a rundown station with little or no passenger facilities. Bicester Town station is, however, located on a line which is the subject of East West Rail’s proposals for new services between Oxford and Bedford (and by extension to other destinations further a field such as Bristol and Cambridge / Norwich).

12.17 Phase 1A of the ongoing Project Evergreen has been completed by Chiltern Railways. This involved providing a second 9 mile section of track north of Bicester North station at a total cost of £16 million. As part of the project, line speeds were upgraded to 100mph between Banbury and South Ruislip, extra tracks around Beaconsfield and between West and South Ruislip were also provided. These works have resulted in increased capacity between Banbury and Marylebone with better operational stability.

12.18 These improvements, alongside the introduction of new rolling stock, have led to a 26% increase in the number of train services across the week from between May 1996 and September 2001. In 2002, a number of stations, including Bicester North, had their platforms lengthened in order to accommodate longer trains, thereby further increasing capacity.

12.19 Phase 2 of Project Evergreen is currently in progress and concerns mainly improvements at Marylebone including two new platforms and extra signalling and points on the station approaches. These measures will further improve operational performance.

12.20 Future committed plans include:

· more frequent services (twice hourly) to Birmingham;

· more frequent services both in the peak and off-peak periods to Banbury via Bicester North; and,

· provision of a new £22 million depot for rolling stock at Wembley and expenditure of a further £6 million improving the Aylesbury depot.

12.21 Chiltern Railways also have aspirations for the following projects:

· a new interchange at West Hampstead linking Chiltern directly to the Jubilee Line, the Metropolitan Line, the North London Line and Thameslink services (for Gatwick & Luton airports);

· a new through line to Oxford;

· re-opening the Aylesbury to Bletchley/Milton Keynes line and the provision of a new Aylesbury Parkway station to the north of the town;

· re-opening the old Great Central route to a point near the M1/M6 intersection; and 

· a half hourly Chiltern ‘Metro’ service from the suburban stations to Marylebone.

12.22 Of particular interest is Chiltern’s aspirations to provide through services to Oxford. This will require a new rail ‘chord’ linking the Chiltern line with the East West Line thus enabling trains from London Marylebone to run direct into Oxford via Bicester Town. Bicester North already attracts many passengers from the area around the north of Oxford because of the ease of access via the A34, and the better quality service offered by Chiltern. The recently opened fifth Park & Ride site for Oxford at Water Eaton which the Bicester Town line passes, also adjacent to the A34, is central to their plans.

12.23 Land at the western end of Gavray Drive would be required to construct this link and this has been safeguarded as part of the development plans. 

Buses

12.24 There are three bus routes that pass through or near to the Langford area of Bicester.  Of these, two are commercially operated by Stagecoach.  The most proximate bus route to the site is route 27, which runs between Langford and Oxford via Glory Farm in the north part of Bicester.  Service 29 also passes fairly close to the Langford area en route from Arncott to Oxford via Ambrosden.  These routes both operate on an hourly frequency.  They are timetabled together with the route 28 to provide a 20-minute headway for services to Oxford.

12.25 In addition to the two Stagecoach services there is also a town service (route 22) operated by Graylines Coaches serving the Langford area of Bicester.  This service is supported by Oxfordshire County Council and operates a 30-minute headway, Monday to Saturday.

12.26 In addition, Chiltern Railways operate a Taxibus service to and from Bicester North Station for use by Chiltern Rail customers.  The Taxibus network is currently made up of four urban services and four rural services.  The services operate as regular timetabled bus services during the peak periods, and as taxi services in the off-peak.  Each vehicle can accommodate up to seven people and one of the vehicles is designed to accommodate wheelchair users.

12.27 Chiltern Railways have indicated that the scheme has been quite successful, particularly in the urban areas.  This is attributable to several factors including:

· Well-designed routes that serve key Chiltern commuter catchment areas;

· Provision of branded customised vehicles and a uniformed driver;

· A dedicated interchange and priority measures for Taxibus vehicles at Bicester North station; and

· Fares well below the parking prices at Bicester North station.

12.28 Currently, there is one Taxibus route that runs from Bicester North to Langford Village, passing close to the development site.  

12.29 The existing Chiltern Railways Taxibus route as it stands is currently suitable for diversion through the site without adverse effects to existing Chiltern customers.  Using this route as a base a simple alternative routeing scenario has been considered.

12.30 In both the peak periods the Taxibus service is timed to connect with train departures for London in the morning, and train arrivals from London in the evening. The main objective for the Taxibus service is to provide a connection with Chiltern rail services thereby eliminating the need for commuters to park at the station.  Therefore any adjustment to the route must maintain the same running time in order to ensure that connections to train services can be made in a similar manner.

12.31 The option presented has been examined in terms of the extra length added to the route and the impact this may have on running times.  The proposed route alteration adds only around 200 metres to the current route.  Assuming average speed remains the same as the current operation, this adds less than a minute extra to the overall journey time.

12.32 This proposed route has been discussed with Chiltern Railways, and they have agreed in principle with the diversion of the Taxibus into the development.  This may require additional funding, including the provision of an extra vehicle should it be required to meet the train departures and arrivals at Bicester North station.

Walking

12.33 Gavray Drive is a 7.3m wide single carriageway road with 2 metre wide footways on both sides.  The condition of paving is good. Gavray Drive ends at the rail line to the west that serves Bicester Town Station and no link across the railway is provided at this point. However, there is a footpath link that connects to Gavray Drive to the east of the railway line. This runs southwards to an un-controlled level crossing and on to connect to Launton Road. This footway is generally 2m wide and its provided with street lighting along it length. The level crossing is already well used by pedestrians walking from the Banbury Fields and Langford Village developments. The northern section of this footpath is less well used, but usage would increase as a result of these development proposals. Appendix 3 includes photographs of this pedestrian route, along with other routes in the area of the site.

12.34 Immediately to the north of where this footpath connects to Launton Road there is a Toucan crossing provided to give access for pedestrian and cyclists using the shared footway/cycleway on the western side of Launton Road. The footway on the western side of Launton Road is generally 3m wide, but as it approaches the town centre, it narrows in places to less than 2m and cyclist dismount markings are provided to improve safety.

12.35 This route will form an important link from the site to the centre of Bicester, which is approximately 1.5km from the centre of the development.

12.36 To the east of the site, Wretchwick Way is a busy road and forms part of the Eastern Distributor Road around Bicester.  It is well lit and a 3 metre wide footway/cycleway runs along the length of the western side only.  This is constructed from bituminous material and is generally of good quality.

12.37 There are also several footpath links from Gavray Drive running to the south through Langford Village and the open space then runs along the watercourse. These are generally for use by pedestrians and cyclists, although most have a thermoplastic marking running along the centre to segregate the two user groups. These routes provide good access to the local centre and primary school in Langford Village and certain of them can be used to walk to Bicester Town Station to the south.

12.38 As part of the development proposals there is the potential to introduce measures to reduce vehicles speeds along Gavray Drive. In particular, in order to ensure pedestrian linkages between the site and the existing residential development are good, it would be beneficial to introduce crossing facilities at the main pedestrian desire lines (i.e. where existing footpaths join Gavray Drive on its southern side). These could take the form of uncontrolled crossings with a central island and, potentially, the road surface raised to the same level as the footway. Alternatively, if demand was anticipated to be sufficient, signal controlled Pelican crossings could be installed where necessary.

12.39 No detailed scheme has yet been developed for this, but crossing facilities could also be accompanied by other measures to discourage high vehicles speeds, such as carriageway narrowing, chicanes, changes of surface texture, etc.

Cycling 

12.40 The BITLUS study reviewed the issue of cycle facilities in Bicester, recognising that beneficial routes exist and that the current level of provision is considered sufficient but that it could be improved upon.

12.41 Gavray Drive currently forms part of the  SUSTRANS National Cycle Network and provides a segregated route extending towards the town centre to the west and Wretchwick Way to the east.

12.42 The north section of Wretchwick Way also forms part of the SUSTRANS Cycle network which then extends to the east towards Launton.

12.43 At present no facilities exist along the length of Peregrine Way but there is a network of segregated footway/cycleway through the Layford Village developments.

12.44 Cycle distances of up to 5miles are generally considered as reasonable by most members of the cycling community and such journeys would take up to 27½ minutes. On this basis, the whole of Bicester, Ambrosden, Middleton Stoney, Upper Arncott and Marsh Gibbon are all accessible within a 30minute cycle ride. 

12.45 In order to mitigate traffic impact it is proposed to install traffic signals at the Neunkirchen Way arm of the A41 roundabout.  One beneficial effect of these is that they would enable pedestrians / cyclists to cross from the footway on the east side of Neunkirchen Way to that on the north side of the A41 West. Although it is only proposed to operate the signals during the AM peak period, the crossing facility could be set up to operate on demand (i.e. push button operated) during other periods.

12.46 This addresses a specific concern that was raised by residents at the public consultation at Langford Village Community Centre on the 5th June 2004 on the development proposals, who felt that the current movement between the A41 West and Neunkirchen Way cycle routes was hazardous.


Traffic Impact


Existing Highway Network

12.47 The site under consideration is bounded to the south by Gavray Drive and by the Bicester Eastern Distributor Route to the east.  Gavray Drive is a wide single carriageway road without frontage development, but it provides access to residential development to the south via Mallards Way and Whimbrel Close.  A number of bellmouths have been constructed along the northern side of Gavray Drive to enable future development, even though the area is currently open grassland.  Gavray Drive terminates just short of the rail line that serves Bicester Town Station to the south.

12.48 Wretchwick Way (A4421) forms part of the Eastern Distributor Route which skirts the eastern side of Bicester, connecting the A41 in the south to the A421 to the north.  Where it passes the site it is a wide single carriageway.  The junction between Gavray Drive and Wretchwick Way is located at the south-east corner of the site and takes the form of a normal three-armed roundabout.  

12.49 To the south of Gavray Drive, Wretchwick Way provides access to Peregrine Way, which is effectively a large crescent acting as the main spine road to the Langford Village development.  The northern connection between Peregrine Way and Wretchwick Road takes the form of a ghost island priority junction, whilst the southern junction is a normal three arm roundabout.

12.50 To the south of this roundabout the A4421 is dualled with two lanes on each carriageway, before joining the A41 at a large five-arm roundabout.  As well as the A41, this roundabout also gives access to the town centre via London Road.  The fifth arm accesses a Ministry of Defence site to the south.


Existing Junction Performance

12.51 In order to be able to assess the effects of the proposed development accurately, a number of junctions have been identified in discussion with Oxfordshire County Council that require detailed capacity assessment.  These have been tested using industry standard software and traffic flows obtained from recent surveys. These tests provide the basis from which to compare the impact of any additional traffic generated by the proposed development. The junctions tested are:

· Gavray Drive / Mallards Way priority junction 

· Gavray Drive / Wretchwick Way roundabout

· Peregrine Way / Wretchwick Way priority junction

· Peregrine Way / Wretchwick Way /Neunkirchen Way roundabout

· Boundary Way / London Road / Neunkirchen Way roundabout.

12.52 The results of traffic surveys undertaken at these junctions in early 2004 are included in the Transport Assessment.

12.53 The junction modelling software for priority junctions and roundabouts (PICADY and ARCADY) gives output in terms of ratios of flow to capacity (RFC) and queue lengths.  RFC’s below 0.85 indicate that the junction is operating within capacity, between 0.85 and 1.0 that the junction is over its practical capacity but within its theoretical capacity and  over 1.0 the junction is over-capacity and significant levels of queuing would be expected.

12.54 The following tables summarise the performance of the junctions under existing traffic flows.  The full results can be seen in the Transport Assessment.
Table 12.1 Gavray Drive /Mallards Way Priority Junction – Existing Performance

	
	0800-0900
	1700-1800

	
	RFC
	Modelled Queue
	Observed Queue
	RFC
	Modelled Queue
	Observed Queue

	Mallards Way – left
	0.004
	0
	0
	0.011
	0
	0

	Mallards Way – right
	0.118
	0
	0
	0.066
	0
	0

	Gavray Drive - right
	0.014
	0
	0
	0.000
	0
	0



Table 12.2 Gavray Drive / Wretchwick Way Roundabout – Existing Performance

	
	0800-0900
	1700-1800

	
	RFC
	Modelled Queue
	Observed Queue
	RFC
	Modelled Queue
	Observed Queue

	Wretchwick Way
	0.294
	0
	0
	0.286
	0
	0

	Gavray Drive
	0.061
	0
	0
	0.029
	0
	0

	Charbridge Road
	0.316
	0
	0
	0.310
	0
	0


Table 12.3 Peregrine Way / Wretchwick Way Priority Junction – Existing Performance

	
	0800-0900
	1700-1800

	
	RFC
	Modelled Queue
	Observed Queue
	RFC
	Modelled Queue
	Observed Queue

	Peregrine Way – left
	0.285
	0
	0-4
	0.195
	0
	0

	Peregrine Way – right
	0.274
	0
	0-4
	0.118
	0
	0

	Wretchwick Way – right
	0.189
	0
	0
	0.310
	0
	0


Table 12.4 Peregrine Way / Wretchwick Way / Neunkirchen Way Roundabout – Existing Performance 

	
	0800-0900
	1700-1800

	
	RFC
	Modelled Queue
	Observed Queue
	RFC
	Modelled Queue
	Observed Queue

	Neunkirchen Way 
	0.178
	0
	0
	0.389
	1
	0-4

	Peregrine Way
	0.316
	1
	0-2
	0.179
	0
	0-2

	Wretchwick Way
	0.393
	1
	0-7
	0.243
	0
	0-4


Table 12.5 Boundary Way / London Road / Neunkirchen Way Roundabout – Existing Performance 

	
	0800-0900
	1700-1800

	
	RFC
	Modelled Queue
	Observed Queue
	RFC
	Modelled Queue
	Observed Queue

	
	
	
	Near side
	Off side
	
	
	Near side
	Off side

	Neunkirchen Way
	1.085
	48
	8-27
	3-27
	0.474
	1
	0-3
	0-1

	A41 East
	0.640
	2
	0-9
	0-3
	0.815
	4
	0-6
	0-1

	MoD Access
	0.114
	0
	0
	0.131
	0
	0-3

	A41 West
	0.638
	2
	0-3
	0-3
	0.718
	3
	0-9
	0-3

	London Road
	0.551
	1
	0-8
	0-2
	0.805
	4
	0-5
	0-2


12.55 Under existing traffic flows the only junction to have capacity problems is the Boundary Way / London Road / Neunkirchen Way Roundabout.  In the AM peak this junction has queues on the Neunkirchen Way arm.

Traffic Growth

12.56 Discussions with Oxfordshire County Council have resulted in a number of different growth scenarios being identified for testing.  These are:
· Opening year based on TEMPRO traffic growth

· Opening year based on NRTF central traffic growth 

· Design year of 10 years after opening based on TEMPRO traffic growth

· Design year of 10 years after opening based on NRTF central traffic growth.

12.57 The anticipated opening year for the development is 2006, which means that the proposed design year is 2016.  
12.58 The traffic flows used in assessing the existing conditions are from surveys in early 2004.  The relevant growth factors from this year are shown in the following table.

Table 12.6 Growth Factors

	
	AM Peak
	PM Peak

	2004 – 2006 TEMPRO
	1.033
	1.033

	2004 - 2006 NRTF
	1.034
	1.034

	2004 – 2016 TEMPRO
	1.178
	1.178

	2004 – 2016 NRTF
	1.200
	1.200


12.59 As the NRTF factors are higher, these have been applied to give a ‘worst case’ assessment.
Committed Development

12.60 It is normal practice to include within the assessment of traffic impact estimates of traffic from other developments in the area under consideration which have planning approval but have not yet been implemented.  Enquiries have been made with Cherwell District Council but it appears that there are no committed developments that are likely to significantly change traffic in the area under consideration.

Trip generation

12.61 In order to estimate what level of traffic the proposed 500 residential units are expected to generate, reference has been made to the Transport Assessment for the nearby Bicester Fields development.  The following table shows the trip rates that were agreed with Oxfordshire CC for the purpose of this development.
Table 12.7 Residential Trip Rates Agreed for the Bicester Fields Development

	
	In
	Out
	Total

	
	Private
	Affordable
	Private 
	Affordable
	Private
	Affordable

	0800-0900
	0.17
	0.09
	0.63
	0.26
	0.8
	0.35

	1700-1800
	0.59
	0.26
	0.16
	0.2
	0.75
	0.46


12.62 As these rates were previously considered to acceptably reflect residential traffic generation in the area, they have been adopted for the proposed Gavray Drive development.  It has been assumed that of the 500 units proposed, 30% will be affordable housing.  On this basis the anticipated residential traffic generation would be as shown in the following table.

Table 12.8 Residential Trip Generation – 500 Units

	
	In
	Out
	Total

	
	Private
	Affordable
	Private 
	Affordable
	Private
	Affordable

	0800-0900
	60
	14
	221
	39
	281
	50

	1700-1800
	207
	39
	70
	30
	277
	69


12.63 As part of the development proposals it is intended to reserve a site for a single form of entry primary school on the site. Reference has been made to the TRICS database to obtain car trip rates for primary schools.  The selected TRICS sites and output are shown in Appendix 4. The proposed school is to accommodate 210 pupils. The prospective development would be expected to generate 125 primary aged pupils (25 per 100 dwellings). These pupils would not generate car trips on the wider road networks and it is therefore only necessary to estimate car trips from the remaining 85 pupils. The TRICS trip rates and anticipated traffic generation can be seen in the following table.
Table 12.9 Primary School Trip Rates and Traffic Generation

	
	In
	Out
	Total

	
	Trip Rate
	Car Trips
	Trip Rate
	Car Trips
	Trip Rate
	Car Trips

	0800-0900
	0.23
	20
	0.18
	15
	0.41
	35

	1700-1800
	0.03
	3
	0.03
	3
	0.06
	6


Trip Distribution

12.64 All vehicular access to the site is to be from Gavray Drive.  The wider distribution of residential trips has been based on 2001 Census Data (journeys to work by current residents) and the aggregate assumptions are as follows:

· 13% 

A4421 North 

· 6% 

A41 South

· 7%

London Road

· 74% 

A41 towards M40.

12.65 The trips to/from the primary school will be much more local in nature and the following assumptions have been made:
· 20% to the north

· 30% from Layford Village 

· 30% from Bicester Fields

· 20% from the town centre.

Traffic Impact

12.66 The following tables summarise the performance of the junctions under 2006 and 2016 traffic flows with and without the full development of 500 residential units and a primary school. Full junction model output can be found in the Transport Assessment.
Table 12.10 Gavray Drive / Mallards Way –RFC’s (500 units + School)

	
	0800-0900
	1700-1800

	
	2006
	2016
	2006
	2016

	
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev

	Mallards Way – Left
	0.004
	0.004
	0.004
	0.004
	0.011
	0.011
	0.013
	0.013

	Mallards Way -  Right
	0.121
	0.122
	0.141
	0.142
	0.066
	0.066
	0.077
	0.077

	Gavray Drive – Right
	0.014
	0.014
	0.017
	0.017
	0.000
	0.000
	0.000
	0.000


Table 12.11 Gavray Drive / Wretchwick Way Roundabout –RFC’s  (500 units + School)

	
	0800-0900
	1700-1800

	
	2006
	2016
	2006
	2016

	
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev

	Wretchwick Way ( South)
	0.331
	0.374
	0.385
	0.427
	0.319
	0.442
	0.371
	0.495

	Gavray Drive
	0.069
	0.334
	0.084
	0.364
	0.033
	0.117
	0.039
	0.139

	Charbridge Lane (North)
	0.422
	0.479
	0.490
	0.555
	0.323
	0.350
	0.374
	0.404


Table 12.12 Peregrine Way / Wretchwick Way Priority Junction –RFC’s(500 units + School)

	
	0800-0900
	1700-1800

	
	2006
	2016
	2006
	2016

	
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev

	Peregrine Way – Left
	0.298
	0.313
	0.361
	0.402
	0.230
	0.247
	0.252
	0.285

	Peregrine Way – Right
	0.297
	0.352
	0.392
	0.477
	0.157
	0.173
	0.168
	0.218

	Wretchwick Way - Right
	0.196
	0.208
	0.234
	0.248
	0.361
	0.352
	0.397
	0.442


Table 12.13 Peregrine Way / Wretchwick Way Roundabout – RFC’s (500 units + School)

	
	0800-0900
	1700-1800

	
	2006
	2016
	2006
	2016

	
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev

	Neunkirken Way (South)
	0.184
	0.218
	0.214
	0.242
	0.427
	0.516
	0.496
	0.586

	Peregrine Way
	0.328
	0.343
	0.397
	0.409
	0.193
	0.225
	0.238
	0.280

	Wretchwick Way (North)
	0.408
	0.558
	0.484
	0.635
	0.285
	0.328
	0.333
	0.377


Table 12.14 Boundary Way / London Road / Neunkirchen Way Roundabout – RFC’s (500 units + School)

	
	0800-0900
	1700-1800

	
	2006
	2016
	2006
	2016

	
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev
	NRTF Base
	NRTF with Dev

	Neunkirchen Way
	1.189
	1.446
	1.589
	1.929
	0.500
	0.566
	0.621
	0.657

	A41 East
	0.627
	0.674
	0.748
	0.762
	0.848
	0.879
	1.012
	1.044

	MOD Access
	0.079
	0.126
	0.151
	0.159
	0.145
	0.162
	0.251
	0.272

	A41 West
	0.733
	0.756
	0.857
	0.890
	0.752
	0.904
	0.932
	1.085

	London Road
	0.590
	0.605
	0.739
	0.771
	0.851
	0.971
	1.109
	1.194


12.67 The only junction to have any capacity problems after the addition of development traffic is the Boundary Way / London Road / Neunkirchen Way Roundabout it can be seen that during the AM peak hour all base-line tests (2006 – 2016) show the Neunkirchen Way arm of the junction as being over-capacity (i.e. RFC’s greater than 0.85).  The addition of development traffic worsens this situation.
12.68 The PM peak period in 2006 and 2016 the addition of development traffic pushes the A41 east, A41 west and London Road arms of the junction over-capacity; thereby requiring significant junction improvements to accommodate the predicted traffic levels.

Proposed Junction Mitigation Measures
12.69 The only junction to require improvement in the case of development with the proposed residential use is the junction between the Boundary Way / London Road / Neunkirchen Way Roundabout. The main problem at this junction occurs during the morning peak hour on Neunkirchen Way. This is caused by the volume of traffic travelling from the A41 West and London Road towards the A41 East offering very few gaps for traffic to join the roundabout from Neunkirchen Way. The logical way to resolve this problem would be to introduce part-time traffic signals on the roundabout and the Neunkirchen Way arm of the junction to provide guaranteed opportunities to exit. These signals would only need to be operational during the AM peak period.
Table 12.15 AM Peak junction Performance (RFC and Degree of Saturation) with 500 Units and a Primary School

	Link
	2006
	2016

	
	Baseline (RFC)
	Signals + Dev (%Sat)
	Baseline

(RFC)
	Signals + Dev.(%Sat)

	London Road
	0.590
	32
	0.739
	37

	Neunkirchen Way
	1.189
	90
	1.589
	95

	A41 East
	0.626
	46
	0.748
	54

	MoD Access
	0.079
	5
	0.151
	5

	A41 West
	0.733
	51
	0.857
	59

	Neunkirchen Way (Northbound)
	
	65
	
	73

	
	
	75
	
	86

	Circulatory 

Carriageway
	
	75
	
	86

	
	
	11
	
	12


12.70 A part-time signal arrangement at this junction has been modelled using TRANSYT. The results of this test are summarised in the following table.
12.71 The output from TRANSYT has a different format to that of roundabout models. The junction performance is given as degree of saturation, which is the flow along a link as a percentage of its capacity. Degrees of saturation of 90% or below indicate that the junction is operating acceptably, whilst result between 90% and 100% show that the particular link exceeds its practical capacity, but is within its theoretical capacity.
12.72 The results shown in the above table indicate that in 2006 the junction would operate within capacity with the flow from 500 residential units and a primary school (i.e. 90% maximum degree of saturation).  This is based on the signals running with a 42 second cycle time and results in a mean maximum stationary queue on the roundabout circulatory carriageway of 5.8 vehicles, which would not be expected to block the exit from the previous arm.  In 2016, the maximum degree of saturation increases to 95% on Neunkirchen Way, with a cycle time of 50 seconds.  In addition, the mean maximum queue on the circulatory carriageway would increase to 8.4 vehicles, and the London Road arm of the junction would be blocked by this for approximately 10 seconds out of every 50 seconds.  However, as this arm of the junction is under capacity we would not expect this reduction in exit opportunities to cause a significant problem.  With the signals in place the queue on Neunkirchen Way would be 17 vehicles in 2006 and 26 vehicles in 2016, both with the development in place.  This is a significant improvement on the current AM peak period, when queues in excess of 50 vehicles were observed.
12.73 In the PM peak situation in 2006, the introduction of traffic from 500 residential units and a Primary School causes the A41 East and London Road arm of the junction to have RFC’s in excess of 0.85. In 2016 these arms, as well as the A41 west, are over-capacity without development and the introduction of development traffic exacerbates the situation. In order to mitigate for these impacts, the entry width at London Road and the flare length on the A41 can be increased as shown in Figure 58. The PM peak performance of the junction with these changes to the geometry implemented can be seen in the following table.
Table 12.16 PM Peak Junction Performance (RFC) with 500 Units and a Primary School

	Link
	2006


	2016

	
	Baseline
	Imp + Dev
	Baseline
	Imp + Dev

	Neunkirchen Way
	0.500
	0.568
	0.621
	0.717

	A41 East
	0.847
	0.844
	1.012
	1.011

	MoD Access
	0.144
	0.162
	0.251
	0.308

	A41 West
	0.752
	0.798
	0.932
	0.965

	London Road
	0.850
	0.782
	1.109
	1.011


12.74 It can be seen that with these improvements in place in 2006 after the development is complete the roundabout would operate within capacity during the PM peak hour. In 2016, some arms of the roundabout would have RFC’s over 0.85 but an overall improvement is achieved compared with the situation without development or the changes to the roundabout.
Statement of Effects

12.75 The analysis of the transport impact of the proposed development has examined the baseline situation under current traffic flows, and the baseline and with development scenarios in the anticipated year of opening (2006) and 10 years after opening (2016).  The findings show that the proposed junction improvements and the package of supporting transport measures associated with the development will result in improvements to the traffic situation when compared to the baseline.  In particular, at the Boundary Way / London Road / Neunkirchen Way Roundabout there will be significant improvements in capacity.
12.76 Overall, the proposed development can be accommodated on the transport network and the proposed highway improvement scheme will improve the current situation for all traffic.
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