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1.
Introduction
1.1 Background

1.1.1 Colin Buchanan have been commissioned by Hallam Land Management Ltd and JJ Gallagher Ltd to provide traffic and transport advice associated with a proposed mixed-use development on land known as College Fields, off Oxford Road to the south of Banbury.  The strategic location of the site can be seen in Figure 1, with a plan of the site and its immediate environs shown in Figure 2.

1.1.2 The unadopted Local Plan allocation for the site was for 950 residential units and a fine grain mix of employment floorspace of a scale to allow for 250 jobs.  Further examination of the allocation site  indicates that it has the capacity to accommodate more residential development than identified in the Local Plan, and a total of 1070 units has been identified as a reasonable level of development to comply with current policy guidance.

1.1.3 With regard to the employment development, B1 use would fit best with a predominantly residential scheme and will have least impact on residential amenity than heavier industrial uses. A gross floor area of 2200m2 has been identified as being a reasonable level of development for the site.

1.2 Scope of This Report

1.2.1 This report provides a comprehensive Transport Assessment of the proposed development.

1.2.2 A description of the local highway network and nature of each junction is included within this report which then goes on to consider future year operation of each of these junctions with and without development at College Fields.  Potential improvement schemes are also identified. 

1.2.3 Also included in this report is a detailed review of public transport in the area.  This examines the existing situation with regard to rail and bus service provision.  In addition, potential service improvements in the area around the site are identified.

1.2.4 As well as examining public transport, a review of existing pedestrian and cycle facilities has also been undertaken, concentrating on the routes between the site and the town centre.  Again, possible improvements have been identified.

1.3 Proposed Development

1.3.1 For the purposes of this study the following assumptions have been made regarding development on this site:

· 237 residential units (including 30% affordable) in the northern part of the site accessed from Bankside;

· 833 residential units (including 30% affordable) in the southern part of the site served by a route through the site linking Oxford Road (near Weeping Cross) with Bankside. Through movement on this route will be prevented by careful design of the internal road network ( or provision of a bus gate); and

· 2,200m2 GFA of employment development (at the southern end of the site) accessed from the new link road.
2. BITLUS Strategy

2.1 Introduction

2.1.1 A detailed study of the Banbury area was carried out between 1998 and 2000 by Llewelyn Davies and Oscar Faber for Oxfordshire County Council (OCC) and Cherwell District Council (CDC) in their joint preparation of the Banbury Integrated Transport and Land Use Study (BITLUS). This work was undertaken in three stages:

· Stage 1 which reviewed the transport system, identified the problems for different modes and investigated local people’s views on travel;

· Stage 2 identified a package of measures, tested their performance against the study objectives and presented the key choices; and

· Final Report which pulled together the first two stages, produced two further packages of measures and summarised the priorities set by a Joint Members Steering Group.

2.1.2 The aim of the study was to devise and appraise a range of transport and land use measures that would contribute towards:

· a reduction in the reliance on the car;

· ensuring access to facilities for those without access to a car or with mobility difficulties;

· enhancing the vitality and viability of the town centre;

· reducing pollution and protecting the historic centre;

· creating safer walking and cycling conditions;

· integrating bus, rail and private transport; and

· integrating pedestrian, cycle and bus transport with land use development and layout.

2.2 Key Transport Issues Identified

2.2.1 Traffic congestion on Hennef Way, especially during the morning peak hour is identified as being a problem. Congestion elsewhere in the town was also perceived as a problem, but it was acknowledged that this was partly caused by short distance car trips.

2.2.2 The accessibility of the railway station by all modes of transport was highlighted. Poor integration of rail and bus timetabling is a problem. The rail services themselves were identified as being good.

2.2.3 The frequency and reliability of town bus services and lack of evening and weekend services in some areas was also flagged up as being an issue. Lack of rural bus services was also of concern.

2.2.4 Reviews of pedestrian and cycle facilities were undertaken as part of the BITLUS. For pedestrians the main problems identified were lack of crossing facilities, particularly at signalised junctions, conflict with cyclists where space is shared and uneven, poorly overlooked, badly repaired footpaths in residential areas. For cyclists, conflicts with pedestrians where space is shared and with traffic on the main arterial routes were identified as issues. The lack of space for cyclists at traffic signals in the town centre was also of concern.

2.3 Priority Projects

2.3.1 A Joint Members’ Steering Group comprised of CDC and OCC set a number of priorities for action from the BITLUS study. These priority projects are discussed in the following paragraphs.

Hennef Way

2.3.2 The dualling of Hennef Way was identified as the key road improvement scheme. This is currently under construction and will relieve the existing delays for traffic travelling between the town centre and employment areas to the north of the town and the M40. This has now been completed and is open to traffic.

Railway Station

2.3.3 The design of and implementation of a multi-modal interchange at the railway station. Banbury Station Areas Guidance was included as an annex to the BITLUS report. This identified a new vehicular access into the station from Tramway Road, with buses and taxis only exiting out via Station Approach. New pedestrian and cycle linkages into the station area and across the tracks, some of which link into the canal side tow path, are also identified.

Buses

2.3.4 Develop a town wide bus network and establish better public transport links to rural areas.

2.3.5 Implementation of town centre bus priority measures. A scheme has been prepared for the George Street, Cherwell Street and Middleton Road, Bridge Street area, but has not been implemented.

Parking

2.3.6 The drafting of a policy relating to the management and provision of town centre parking for the public. We understand that this is an ongoing issue.

Historic Centre

2.3.7 Design and implementation of the Horse Fair traffic cap (a scheme to reduce traffic in the historic centre of Banbury) and further environmental improvements in future years. A recent environmental improvement scheme has been implemented on North Bar / South Bar to improve the pedestrian / cyclist environment and help deter through traffic.

Cycling

2.3.8 Consider improvements to the cycle network in order to increase the opportunities for cyclists to travel safely and conveniently around the town. This has been progressed, with a potential cycle network identified.

Park and Ride

2.3.9 Further investigate the feasibility of Park and Ride in Banbury. The BITLUS study indicates that whilst many people support the idea of Park and Ride for Banbury, the technical and financial appraisal produced unfavourable results. It appears unlikely to be deliverable in the short term, but there may be better justification for its introduction in the longer term.

2.4 How BITLUS Relates to this Report

2.4.1 In producing this report the main aims of the BITLUS strategy have been taken into account. Particular references has been made to the “starter kit” identified in the BITLUS Final Report. This includes:

· Development of public transport “Quality Partnerships” with transport operators;

· New housing to be developed in accordance with sustainable transport principles including cycle, pedestrian and public transport permeability, increased cycle parking, provision of local facilities within an easy walk of major new housing schemes etc.;

· Provision of pedestrian crossing facilities in suitable locations; and

· Provision of parking in new development in line with guidance in RPG9 and PPG13. 

3. PUBLIC TRANSPORT

3.1 Existing Rail Services

Background

3.1.1 Banbury railway station is located on Station Approach, off Bridge Street/Middleton Road and provides pick up/set down facilities with short period car parking at the front of the station concourse, a taxi rank to the side and a large car park towards the rear of the site. The capacity is assessed as providing car parking for some 250 vehicles.

3.1.2 Rail services through Banbury are operated principally by Chiltern Railways between London, Marylebone and Birmingham Snow Hill.  This company was the first to gain renewal of their operating franchise in recognition of the success of their business and the improvements which have been achieved within the first period of operation.  

3.1.3 This has been the direct result of significant investment in new turbo diesel trains which provide frequent and reliable services into  Marylebone Station, London, together with major track renewals and the reopening of twin track sections.

3.1.4 In addition, regular services through Banbury are also provided by Virgin Trains which affords nation wide accessibility; northwards through Birmingham New Street  to reach Liverpool, Manchester, Glasgow, Newcastle and Edinburgh and; southwards through Oxford and Reading  to reach London (Paddington) and the South Coast at Bournemouth and Poole.

3.1.5 A more limited service is operated by First Great Western between London (Paddington), Reading, Oxford and Banbury.

3.1.6 Data from the train operating company (included in the BITLUS report) shows that London is the predominant destination for passengers using this station and accounts for over 40% of all journeys made from this station.  There is also a smaller demand for services to both Oxford and Birmingham attracting some 13% and 8% of the passengers respectively. Clearly the majority of these passengers are commuters and over 70% of the travellers are found to depart before 9.00am.  This is also generally found to create a return period after 6.00pm.

3.1.7 The 1991 Census provided travel to work information  which showed that some 970 trips per day to and from Banbury were made by train.  This represented 4% of the total travel demand.  Converting this to an approximate annual figure, the annual number of trips at that time was estimated to be some 500,000.

3.1.8 Data for the financial year ending March 1999 recorded some 650,000 passengers passed though Banbury Station in that year.  Of this number, 75% were commencing their journey from Banbury with only 25% having Banbury as the destination.

Services

3.1.9 In addition to the through Chiltern Railways London Marylebone to Birmingham Snow Hill services, a few trains start and finish at Banbury. The majority of these run to London but a small number run to Birmingham.  For this purpose the station has a double track-head bay platform arrangement for the London services.  The Birmingham Services are generally accommodated in the by pass track.

3.1.10 The Chiltern Railway service provides 2-3 trains per hour throughout the day but with more frequent services (approximately 5-20 minutes service interval) during the morning and evening peak periods.  These trains call at a number of different stations en-route to maintain operational headway.

3.1.11 The Virgin Trains service provides approximately half hourly frequency between Birmingham (New Street) and Banbury.  These services are now operated by the newly acquired Virgin Voyager trains and are generally busier so that pre-booking may be required.

3.1.12 The First Great Western service is more limited with some six trains per day being provided to Banbury from London Paddington and seven trains per day to Paddington from Banbury.

3.1.13 The typical journey time to London is approximately 1hour 28 minutes, with the faster trains achieving the journey in 1hour 13 minutes.  The trip to Birmingham Snow Hill generally takes just over an hour with the fastest service being 60 minutes.  A summary of the train departure times is shown in Appendix 1.  Journeys via Coventry to Birmingham using Virgin Trains in the AM peak average about 58 minutes.

3.2 Existing Bus Services

3.2.1 There are three bus routes that currently pass near to the development area.  Of these, one is a town service (the B1/B2) and two are less frequent rural services (the X59 and 499).  Route B1/B2 is supported by OCC, and route 499 is supported by Northamptonshire County Council.  The X59 is operated on a commercial basis.  The details and frequencies of these routes are shown in the Table 3.1:

Table 3.1:  Banbury Bus Services

	Bus Route
	Serving
	Headway (minutes)

	
	
	Weekday
	Saturday
	Sunday

	B1
	Banbury – Easington - Cherwell Heights – Bankside – Banbury
	60
	60
	n.a.

	B2
	Banbury – Bankside – Cherwell Heights – Easington – Banbury
	60
	60
	n.a.

	X59
	Banbury – Adderbury – Deddington – Kidlington – Oxford
	90
	90
	n.a.

	499
	Banbury – Kings Sutton – Brackley
	120
	120
	n.a.


3.2.2 Figure 3 shows these routes in relation to the development area.  This figure also shows a 400 metre walking isochrone for each route.

3.2.3 It can be seen from Figure 3 that the proposed residential development in the northern section of the site is adequately served by the B1/B2 service.  This entire site area falls within the 400 metre walking isochrone for this route.

3.2.4 The larger southerly site is at present not fully covered by the existing bus services.  The current alignment of the B1/B2 serves a small section of the site.  The X59 and 499 serve a larger portion of the site, however these services are both infrequent.

3.3 Potential Public Transport Improvements

3.3.1 Discussions have been held with Oxfordshire County Council regarding their aspirations for bus service provision in the area around the site.  In the short term they are proposing a number of changes.   The B1/B2 service is to be split into two separate routes, rather than following the current loop arrangement. These will be as shown in Figure 4 and are as follows:

· B1 – Running form the existing bus stands at Bridge Street along Cherwell Street, George Street, Broad Street, Marlborough Road, High Street, Calthorpe Street, South Bar Street, Oxford Road, Horton View, Grange Road, Timms Road, Sycamore Road to the roundabout at Sycamore Road / Whitepost Road before returning on the same route.

· B2 – Running from the existing bus stands at Bridge Street along Cherwell Street, Swan Close Road, Bankside, Chatsworth Drive, Bankside, Whitepost Road, High Street, Church Street, Freemans Road, Molyneux Drive, Weeping Cross, East Street then back onto Whitepost Road and returning to Bridge Street by the same route.

3.3.2 Each of these services are on a 30 minute frequency and are scheduled to begin operation on the 6th June 2005. Existing buses are to be used initially, but in July new buses will be introduced on these routes.

3.3.3 The B2 service will provide Bodicote with a half hourly service to the town centre.  At present, the only bus penetrating Bodicote is the X59, which runs on a 90 minute frequency.  Providing a more frequent local service to Bodicote will also allow the X59 to remain on Oxford Road and run a more direct route into the town centre. Oxfordshire County Council are currently looking at the best location, for new stops on Oxford Road for this service.  Avoiding the diversion through Bodicote will give a 5 minute journey time saving and Oxfordshire County Council are hoping toe be able to increase the frequency of the X59 to 60 minutes in the future.

3.3.4 A number of potential alternatives for serving the site by bus have been discussed with Oxfordshire County Council, all of which would ensure that the site is accessible by public transport. These include, as shown in Figure 5:

· Diverting the B2 from Bankside to run through the main part of the development and then out onto Oxford Road and into Weeping Cross before performing a circuit around Bodicote.  The addition of another bus would enable this route to run on a 20 minute frequency, benefiting both the proposed development and existing residents of Bodicote and Bankside.  

· Diverting the B2 into the site and terminating it within the development. The X59 could continue on its current route to serve Bodicote.

· Diverting the B2 into the site and terminating it within the development and introducing a new service running along Oxford Road adjacent to the site, which would also cover Bodicote.  These could run on a half-hourly basis, but provide two alternative routes for the bulk of the proposed development.

3.3.5 Whilst the final form of bus routeing to the site has not yet been fixed, positive discussions are continuing with Oxfordshire County Council and they have indicated that they are confident that the site can be served by a frequent, high quality service. The developer’s are committed to achieving a sustainable development and are therefore willing to contribute pump-priming subsidy to ensure that buses serve the site from an early stage.

3.3.6 Increased frequencies as a result of this pump-priming will result in some increased patronage from the existing population, whilst additional passengers would be generated by the proposed development at College Fields.  Further future enhancement to revenue could arise from changes to parking arrangements in Banbury town centre. Identifying a parking strategy for Banbury town centre is one of the BITLUS objectives.  This strategy will examine issues like the creation of central parking zones and the introduction of on-street  parking charges.  Bus priority measures are also identified in BITLUS.  It is anticipated that this strategy will discourage parking and encourage bus usage, leading to enhanced revenue for bus operators in Banbury.

3.3.7 Another potential change to the final route that serves the development site that are being discussed is the potential to run the service on to the rail station and industrial areas to the north of the town.  In particular, there is the potential to introduce stops on Bridge Street near Station Approach to allow the B2 service to provide access to the station.

3.4 Quality Bus Partnerships

3.4.1 The BITLUS Final Report (July 2000) identifies the creation of a Quality Partnership with public transport operators as being one of its objectives.  Quality Bus Partnerships (QBPs) are agreements of varying degrees of formality.  Usually between local authorities and bus operators, they seek to raise quality standards for bus operation.  Typically the operator will commit new, low floor buses and upgrade items such as cleanliness, driver standards and information.  Typically, the local authority in return will provide bus priority measures, improved passenger infrastructure, or may target parking enforcement on bus routes.

3.4.2 Traditional QBPs are not generally enforceable by law.  The Transport Act 2000 gives the option of a statutory QBP.  Statutory QBPs are designed to protect infrastructure provided under a QBP from use by a low quality operator who has contributed nothing towards upgrading the service.  If either party breaks the agreement, then the local Traffic Commissioner is empowered to take action.  However, the Act is prescriptive about what can and cannot form part of a statutory QBP, and to our knowledge no statutory QBP has yet been made (though some are under formulation).

3.4.3 In the case of Bankside, some sort of agreement between all parties could be of benefit, depending on the option adopted for serving the site:

· Vehicles: The existing buses on route B1/B2 are high floor front engined midi buses.  They have cramped internal layouts and are not easily accessible for the elderly and those with pushchairs.  Replacement by modern, low floor buses would bring a step-change in quality (and with it a small increase in patronage – typically 5-10%). However, because the service is supported this change is currently hard to justify (though it will happen eventually as part of programmed fleet replacement);

· Passenger infrastructure: The quality of stops and shelters would benefit from improvement, and obviously any new infrastructure on the site should be of the highest quality.  Just as important are the walk routes to the line of bus route;

· Highway infrastructure: Speed humps in Easington, traversed by routes B1 and B2, detract from ride quality.  Replacement by speed tables or a form of horizontal deflection would improve comfort for passengers as a whole.  Obviously the Bankside development will need to incorporate a route which is as direct, straight, level and ‘humpless’ as possible;

· Bus priority measures: These are harder to justify given the low frequency, but developer contributions would presumably be welcome in developing the proposed transport interchange at Banbury and associated new road links.  These would enable buses to bypass much of the congestion on the Ring Road that currently delays them, giving the double benefit of greater reliability and convenient interchange with rail services; and

· Passenger information:  All too neglected is basic information at bus stops, yet these are the service’s ‘shop window’ for prospective users.  Stop-specific timetable information should be provided.  Conventional real-time information, with displays at bus stops, is not worthwhile because of the low bus service frequency.  There are cheaper ways to harness GPS technology, such as text messaging bus arrival times on mobile phones or making the bus ‘phone’ a home when it is a predetermined distance away.  Such a scheme would probably need to be part of an implementation package for Banbury as a whole.

3.5 Accommodating Buses within the Site

3.5.1 At this outline master plan stage it is not possible to design the specific facilities required for buses.  However, as the project progresses and the internal site layout is designed in more detail the following principles will be taken into consideration:

· The route that the bus follows will be reasonably direct in order to avoid excessive journey times and will be 6.5m wide;

· Bus stops will be provided with raised kerbs to enable access for people with disabilities;

· If the final bus routeing results in buses terminating within the site a stand facility will be provided to allow buses to wait off of the main carriageway, probably in the form of bus lay-bys;

· If the development is phased the design will allow for buses to access the site as early as possible, with the provision of temporary turning facilities if necessary;

· The potential for providing a bus gate to enable buses to run a more direct route than general traffic will be investigated.

3.6 Park and Ride

3.6.1 OCC have previously indicated that any Park and Ride for Banbury is likely to be located on the east side of town near the M40, and not to the south as the Bankside site is.  However, they indicated at the time that Bankside could form a useful site for a Park and Ride in the opposite direction to Oxford.  Since then, however, a new greenbelt Park and Ride site, well-placed to capture much of this traffic, has been built to the north of Oxford.  In addition, the Virgin Cross Country upgrade has improved rail services between Banbury and Oxford (at least in theory).  So Park and Ride for trips towards Oxford does not seem very likely.

3.6.2 The BITLUS Final Report agrees that in the short term at least, Park and Ride in Banbury is unlikely to be financially viable.  This is backed up by the more recent findings of the Grimsbury Study. However, both indicate that in the future there may be need for Park and Ride.  The proposed development does not preclude the future provision of a Park and Ride site in this area.

4. Walking and Cycling

4.1 Walking

Existing Conditions

4.1.1 The issue of pedestrian provision in Banbury was comprehensively reviewed in the BITLUS studies.  It was recognised that on the whole there were weaknesses in the standard of provision with great difficulties in safely crossing the road in the centre of town due to the lack of crossing facilities.  Elsewhere, the routes of footpaths were remote from buildings and were not thought to be safe in use.

4.1.2 There is also a perception of conflict between pedestrians and cyclists.  Many pedestrians felt that footways were solely for their use and the concept of a shared facility remains an anathema and see such shared use as undermining their safety.

4.1.3 The consultation carried out as part of the initial BITLUS survey revealed that many pedestrians thought the footways were poorly surfaced, uneven and unattractive to use, particularly on the edge of the town.

Footways Along Oxford Road

4.1.4 A footway has been provided on the western side of Oxford Road from south of the College Fields site right into the town centre.  The footway on the eastern side starts north of the Bankside junction and commences in the area near The Hawthornes.  From this point the footway extends fully into the town centre.

Footway Along Bankside

4.1.5 A footway extends along the northern side of Bankside throughout its length to reach the Hightown Road junction.  Approaching the northern end of Bankside, a footway exists on both sides.

Future Provision

4.1.6 The town centre is more than 1.5km from the edge of the southern development area and there are therefore likely to be limited walk trips from the site to the town centre.  Walking in the area would be mostly within the site to self contained facilities, i.e. bus stops on the main road, local shops, play areas and local primary school. It is likely that the majority of other walk trips would be for recreational purposes.  This demand can be fully met.  A series of routes between Oxford Road and the Oxford Canal will be incorporated into the layout.  The retention of Canal Lane as a main pedestrian spine would enable other routes to be woven through the residential areas to reach the proposed area of public open space and canal side tow path.

4.1.7 For the smaller area of development off Bankside, walking is likely to be an important mode for access to the town centre and station.  Not only will connections to Bankside be provided, but an additional route alongside the canal will provide an easy walking route to the town centre and the industrial employment areas to the north.

4.1.8 There will be a strong emphasis on the safe routes to school concept with main routes to the school well over-looked and with crossing point positioned to maximise safety for the pedestrian at the expense of the moving vehicle.

4.1.9 A new controlled crossing facility will also be provided at the Weeping Cross junction to allow existing residents to access the new local centre and primary school to be provided within the development site.

4.2 Walk Distances

4.2.1 To assess the potential for future residents to walk to different sites within the area, walk distances have been measured to them commencing from the centre of each development area.  These can be seen in Figure 6. 

4.2.2 Table 4.1 shows the distance from the centres of the sites to the main local trip attractors.  Walk distances of less than a kilometre would generally be considered as reasonable by most members of the public, with the likelihood of trips being done on foot reducing as the distance increases.

Table 4.1 : Approximate Walk Distances to Trip Attractors

	Site Reference
	Destination
	Distance
	Attractor

	
	
	From Southern Site (m)
	From Northern Site (m)
	

	1
	Grimsbury Industrial Area
	5000
	3100
	Employment

	2
	Southam Road employment area
	4100
	3500
	Employment

	3
	Town Centre
	3300
	1900
	Employment, shopping, leisure

	4
	Rail Station
	3600
	1800
	Public Transport

	5
	Petrol station (near Canal Lane)
	800
	1200
	Shopping,

employment

	6
	Tramway Road
	3000
	1100
	Employment

	7
	Morrisons
	2800
	1100
	Shopping,

employment

	8
	Hospital
	2300
	1800
	Health care, employment

	9
	Hightown surgery
	2100
	1600
	Healthcare,

employment

	10
	Banbury School
	2300
	2200
	Education,

employment

	11
	Sainsbury’s Superstore
	1800
	1400
	Employment, shopping

	12
	St Johns Primary School
	1700
	740
	Education,

employment

	13
	Shops at Chatsworth Drive
	1700
	680
	Shopping

	14
	Blessed George Napier School
	2100
	2000
	Education,

employment

	15
	Timms Rd shops
	1600
	1400
	Shopping

	16
	Bishops Loveday Primary School (Bodicote)
	1000
	1500
	Education,

employment

	17
	Cherwell DC Offices
	1000
	1700
	Employment, services


4.2.3 The residential area around Chatsworth Drive is permeated with a footway network , which is advantageous for the northern development site as it gives a reasonably direct route to the hospital and Sainsbury’s. The northern site also has a reasonable walk distance to the Railway Station.

4.3 Cycling

Introduction

4.3.1 The issue of cycle facility provision in Banbury was comprehensively reviewed in the BITLUS Studies.  It was recognised that on the whole the existing provision was inadequate.  The terrain of the Cherwell Valley made some areas less likely to be attractive to cyclists, but other areas would benefit significantly from improvement.

Existing Facilities along Oxford Road

4.3.2 There is a longer term aspiration by Oxfordshire County Council to provide a cycle route from south of the development site, commencing in Adderbury to reach the centre of Banbury, South of Weeping Cross. This proposal is intended to be an on carriageway cycle lane and will be provided on both sides of the road. The road itself is unrestricted except by the National 60mph limit for single carriageway roads.

4.3.3 Just north of Broad Gap junction, an advisory on-road cycle lane on the east sides of Oxford Road commences and this extends northwards towards the town centre.  In the vicinity of Sainsbury’s, the cycle route becomes off road and a shared facility has been provided on the eastern side of Oxford Road.

4.3.4 This provision continues in the area near the Sainsbury’s access, northwards past the General Hospital to reach Upper Windsor Street, continuing into the town centre area by the Cross and give access to the commercial and business areas of the town.  

Existing Facilities along Bankside

4.3.5 To prevent excessive vehicle speeds Bankside is traffic calmed.  The calming is achieved by introducing a system of priority double build outs each extending over half the carriageway width creating a chicane.  At each build out, there is a cycle bypass with a short length of advisory cycle lane on the approach side.  The spacing between the double build out is limited to ensure that vehicles passing through must at least reduce speed if they are to safely negotiate the road feature.  The limitations on size are solely due to the need to maintain the bus service along this route.  These features extend between Oxford Road and the southern end of Swan Close Road.  This route forms part of the on-road cycle network within Banbury.

Existing Facilities along the Oxford Canal Tow Path

4.3.6 No present facilities officially exist along the towpath but it has been identified as a possible addition to the SUSTRANS National cycle route from the town centre extending southwards towards Oxford.  This arrangement would also include provision for a link from the canal side across the College Fields site using Canal Lane to link with Oxford Road.  There is evidence of some infrequent cycle use over this link.

Other Existing Facilities

4.3.7 A well developed network has been established north of the railway station which gives access to the industrial area at Grimsbury.  This is being progressively linked through to the town centre. Figure 7 shows the existing cycle network and the proposed improvements identified by OCC.

4.3.8 As the urban area extends away from the Cherwell Valley towards the west, the terrain becomes hillier and the potential for significant cycle use diminishes.  This was recognised in the BITLUS report which recommended that the cycle routes should be initially concentrated in the valley and flatter areas.

Proposed Improvements

4.3.9 An off-road route within the site parallel to Oxford Road would be created so that cyclists could reach and use the existing on-road cycle route north of Broad Gap.  It would be necessary to introduce a 40 mph speed restriction on Oxford Road where on-road routes are in place.  There may also be benefits in creating a consistent speed regime along this radial route between Adderbury and Banbury.

4.3.10 The OCC cycle strategy identifies an off-road route parallel and to the south of Bankside.  This could be constructed within the development site for most of its length.  A connection between this and the Oxford Road route would also be provided.

4.3.11 The BITLUS reports support the creation of a canal side cycle route using the tow path where possible. The formal tow path is located on the opposite side of the canal to the development where there is limited width available for its provision.  However, it would be possible to create a parallel route within the application site from the connection through to Canal Lane and linking through to Bankside.

4.3.12 It is anticipated that a number of future residents will wish to access the town centre and railway station by cycle.  Therefore any cycle route which provides a direct route to these destinations is likely to see significant use.  The internal layout of the site will seek to create this direct route between the north of Bankside and the Weeping Cross junction.

4.3.13 Only a relatively short distance north of Bankside, the proposed station improvements will allow a more direct connection to the station and town centre from the site.

4.3.14 Whilst a primary school within the site will essentially serve the new community for younger children, the secondary school at Eastcote will be the main focus for older children.  They will be encouraged to walk and cycle to school.  This would require the pupils to cross the busy Oxford Road and a new Toucan crossing facility near Broad Gap would provide a safe crossing point.  The internal cycle links from the site would also focus pedestrian and cyclists to this crossing point.

4.3.15 These core routes are shown in Figure 8, but they will also be supplemented with other connections into the development to ensure it is fully permeable by cyclists.

5. Existing Traffic Conditions

5.1 Introduction

5.1.1 This section of the report provides a description of the existing highway conditions and environment in the vicinity of the site.  The individual junctions (which are shown in Figure 9) to be analysed are also discussed together with existing traffic flows on the Oxford Road corridor.

5.2 Existing Highway Network

5.2.1 The A4260 Oxford Road runs along the western boundary of the site and is approximately 7.3m wide, with a single traffic lane in either direction.  This particular corridor forms a key radial route into Banbury from the south.  

5.2.2 The stretch of road examined begins at the Weeping Cross junction, which is a three-arm priority controlled junction.  In the vicinity of this junction the carriageway is approximately 9m wide and remains at that width until the junction with Broad Gap.  This section of widened carriageway is predominantly used for residents parking with the edge of the carriageway delineated by the use of white road markings.  A 40mph speed limit is in force along the Oxford Road that increases to 60 mph (national limit) to the south of Broad Gap.

5.2.3 To the north of Broad Gap the road continues at a width of approximately 7.3m.  Minor residential side roads are located along the route and a pelican crossing is located to the south of the junction of Mayfield Road.  The next major junction to the north is the connection between Oxford Road and Bankside.  This takes the form of two left-in/left-out junctions with Oxford Road providing slip roads to Bankside, which crosses Oxford Road on an over-bridge. This arrangement maintains the free flow of traffic on Oxford Road.  To the west of Oxford Road the slip road joins with Bankside, Sycamore Drive and White Post Road at a normal four-armed roundabout.  On the eastern side of Oxford Road the junction with Bankside is formed of a series of three separate priority junctions. To the south of this junction the road  is semi-urban in nature, with development on the western side of Oxford Road, some of which have frontage access.  North of the Bankside junction the road becomes essentially urban, with development on both sides of the road.

5.2.4 The Oxford Road continues in a northerly direction and traffic signals control the following junctions:

· Oxford Road j/w Farmfield Road/Sainsbury’s Access,

· Oxford Road j/w Hightown Road/Horton View,

· Oxford Road j/w Upper Windsor Street; and,

· Oxford Road j/w Bloxham Road.

5.2.5 The first three of these junctions are linked and operate under SCOOT (Split Cycle Offset Optimisation Technique) control which was introduced during the summer of 2002.

5.2.6 Bankside forms the northern boundary of the site.  There is limited frontage access along its length and it could best be described as a local distributor road, although speed reduction measures have been installed in the form of chicanes.  The road runs to the south of the Cherwell Heights residential area providing a link through to Upper Windsor Street and Cherwell Street from the Oxford Road junction.  The eastern boundary of the site is made up of the Oxford Canal.

5.2.7 Locally from Bodicote and Broad Gap, Wykham Lane provides a rural route to skirt the edge of Banbury and join the A361 Bloxham Road.  The A361 is a main link between Banbury and Chipping Norton and Cirencester.  The junction between Wykham Lane and Bloxham Road takes the form of a 4-arm priority junction.

5.2.8 Bloxham Road (A361) extends northward towards Banbury town centre, where it forms a three arm signal junction with Oxford Road.

5.2.9 The main route between Oxford Road and the M40 motorway follows Upper Windsor Street, Cherwell Street and Hennef Way.  The main junction along this route are:

· Upper Windsor Street / Swan Close signals;

· Cherwell Street / George Street signals;

· Cherwell Street / Bridge Street signals;

· Concord Avenue / Hennef Way roundabout; and

· Hennef Way / Ermont Way roundabout.

5.2.10 Traffic flow data was obtained for each of these junctions on Thursday 21st January 2003 and Tuesday 11th March 2003.   Further counts were undertaken at the Hennef Way Roundabouts and the Bridge Street signals on 7th September 2004 to ensure the effects of the Hennef Way dualling have been taken into account. Traffic flow diagrams showing peak hour vehicle flows can be seen in Figures 10 and 11, whilst the survey results are available in full in Appendix 2.  The flow data obtained has also been converted to pcu’s (passenger car units) for use in the signal junction modelling.  The flows in pcu’s are shown in Figures 12 and 13.  As well as counting vehicle numbers, observations of existing queue lengths at junctions were also made.

5.3 Existing Junction Performance

5.3.1 In order to be able to assess the effects of the proposed development accurately, we have tested the existing capacity performance of the key junctions in the vicinity of the site using the traffic flows obtained from the recent surveys.  These analyses will serve the basis from which to compare the impact of any additional traffic likely to be generated by the proposed development.  The junctions tested are:

· Oxford Road / Weeping Cross;

· Oxford Road / Broad Gap;

· Bankside / Oxford Road Slip (east side);

· Bankside / Hightown Road;

· Bankside /Sycamore Drive / White Post Road / Oxford Road slip;

· Oxford Road / Farmfield Road / Sainsbury;

· Oxford Road / Horton View / Hightown Road;

· Oxford Road / Upper Windsor Street;

· Oxford Road / Bloxham Road;

· Upper Windsor Street / Swan Close;

· Cherwell Street / George Street;

· Cherwell Street / Bridge Street;

· Concord Avenue / Hennef Way;

· Hennef Way / Ermont Way; and

· Bloxham Road / Wykeham Lane.

5.3.2 Each of these junctions have been modelled using industry standard software appropriate for the particular junction type (ie. ARCADY, PICADY, LINSIG and TRANSYT).  The performance of each of the junctions under existing traffic flows is covered in the following sections.

5.4 Oxford Road / Weeping Cross

5.4.1 This junction is currently a three-arm priority junction with the right turn from Oxford Road into Weeping Cross banned.  The layout of this existing junction can be seen in Figure 14.  Whilst the junction will not remain in its current form should the development take place, the capacity has been assessed to provide a base case scenario against which the future operation of the site access can be considered.

5.4.2 The priority junction model PICADY has been used to assess the current operation of the Weeping Cross junction.  Traffic flow data obtained during the surveys has been entered into the model with the results obtained presented in Table 5.1 and Appendix 3.  Vehicle numbers and HGV percentages were used in the analysis, with a synthesised profile over the hour.

Table 5.1: Oxford Road / Weeping Cross Priority Junction – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Modelled Queue
	Observed Queue
	RFC
	Modelled Queue
	Observed Queue

	Weeping Cross - Left
	0.271
	0
	0
	0.106
	0
	0

	Weeping Cross - Right
	0.432
	1
	0
	0.091
	0
	0


5.4.3 It can be seen from Table 5.1 that this junction currently operates within capacity (RFC’s less than 0.85) and has no queuing.  Comparing the modelled and observed queues shows that the PICADY model is reasonably reflecting the situation on the ground.

5.5 Oxford Road / Broad Gap

5.5.1 This four-arm priority junction (see Figure 15) has been modelled using the software package PICADY.  The traffic flow data obtained during the recent surveys has been entered into the program to determine the current operational efficiency of the junction.  Vehicle flows across the hour were entered and  HGV percentages were input for each turning movement.  The results of the junction analysis can be found in Table 5.2, whilst the full analysis is included in Appendix 3.

Table 5.2: Oxford Road / Broad Gap Priority Junction – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Modelled Queue
	Observed Queue
	RFC
	Modelled Queue
	Observed Queue

	Oxford Road South - Right
	0.032
	0
	0
	0.263
	1
	0

	Broad Gap – Left
	0.139
	0
	3
	0.079
	0
	2

	Broad Gap – Right
	0.159
	0
	
	0.108
	0
	

	Oxford Road North – Right
	0.124
	0
	0
	0.173
	2
	0

	Canal Lane
	0.037
	0
	0
	0.081
	0
	0


5.5.2 It can be seen from Table 5.2 that this junction operates well within capacity under existing traffic flows, with minimal queuing.  The model is seen to reasonably reflect reality.

5.6 Bankside / Oxford Road Slip (East Side)

5.6.1 This junction takes the form of a series of three simple priority junctions, as shown in Figure 16. Each of these junctions have been modelled using PICADY with hourly flows entered and flow profiles synthesised. The results are shown in full in Appendix 3 and summarised in Tables 5.3 to 5.5 below.

Table 5.3: Bankside / Oxford Road Slip (Junction A) – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Bankside – Right 
	0
	0
	0
	0

	Slip Road
	0.152
	0
	0.240
	0


Table 5.4: Bankside / Oxford Road Slip (Junction B) – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Right turn in
	0.137
	0
	0.229
	0

	Left turn out
	0.113
	0
	0.119
	0


Table 5.5: Bankside / Oxford Road Slip (Junction C) – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Bankside – Right
	0.273
	1
	0.222
	0

	Slip Road
	0.180
	0
	0.226
	0


5.6.2 It can be seen from the results of the PICADY analysis that this junction operates well within capacity.

5.7 Bankside / Hightown Road

5.7.1 This is a simple priority junction as shown in Figure 17. It has been modelled for capacity using PICADY. The results of these tests are shown in full in Appendix 3 and summarised in Table 5.6.

Table 5.6: Bankside / Hightown Road Priority Junction – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Modelled Queue
	Observed Queue
	RFC
	Modelled Queue
	Observed Queue

	Bankside – Left
	1.207
	8
	6
	0.102
	0
	1

	Bankside – Right
	1.328
	73
	
	0.485
	1
	

	Hightown Road Right
	0.051
	0
	0
	0.124
	0
	0


5.7.2 It can be seen from comparing the modelled and observed queues that the PICADY model is significantly over-estimating queue lengths on Bankside in the AM peak. It has therefore been necessary to adjust the intercept in the model until it more reasonably reflects the observed queue. The results of the calibrated model are shown in Table 5.7.

Table 5.7: Bankside / Hightown Road Priority Junction (Calibrated Model) – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Modelled Queue
	Observed Queue
	RFC
	Modelled Queue
	Observed Queue

	Bankside
	0.900
	7
	6
	0.571
	1
	1

	Hightown Road - Right
	0.051
	0
	0
	0.124
	0
	0


5.7.3 It can be seen that in the AM peak the Bankside arm of the junction is marginally over-capacity, with the junction operating acceptably in the PM peak.

5.8 Bankside / Sycamore Drive / White Post Road

5.8.1 This junction is a standard four-arm roundabout, the layout of which can be seen in Figure 18. This junction has been tested using ARCADY, the results are summarised in Table 5.8 and included in full in Appendix 3.

Table 5.8: Bankside / Sycamore Drive / White Post Road Roundabout – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Bankside North
	0.213
	0
	0.223
	0

	Bankside East
	0.183
	0
	0.151
	0

	White Post Road
	0.209
	0
	0.204
	0

	Sycamore Drive
	0.189
	0
	0.112
	0


5.8.2 It can be seen from Table 5.8 that this junction operates well within capacity.

5.9 Oxford Road / Farmfield Road/ Sainsbury’s, Oxford Road / Horton View / Hightown Road and Oxford Road / Upper Windsor Street

5.9.1 This series of four signalised junctions (Figure 19) operates on a SCOOT system and it is therefore necessary to model them using TRANSYT to account for the interaction between the junctions. The signal staging and TRANSYT network for this junction can be seen in Figures 20 to 23.

5.9.2 SCOOT operates by optimising the cycle time, green times and offsets between the signals reactively.  Traffic flows are taken from loops in the carriageway, fed into the signal controller and optimal signal setting applied accordingly.  To simulate this it is necessary to use the optimisation capability within TRANSYT.

5.9.3 It has been necessary to adjust saturation flows on certain links so that the model better reflects the observed queues.  In particular, the saturation on Oxford Road northbound south of Sainsbury’s was reduced to 1700 pcu’s/hr, whilst the southbound lane at this junction was increased to 1900 pcu’s hr.  

5.9.4 The TRANSYT results are included in Appendix 3 and a summary is provided in Table 5.9.

Table 5.9: Oxford Road / Farmfield Road / Horton View / Hightown Road / Upper Windsor Street Signal Junction– Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	°Sat
	Modelled Queue
	Observed Queue
	°Sat
	Modelled Queue
	Observed Queue

	
	
	
	Average
	Range
	
	
	Average
	Range

	Oxford Road South of Sainsbury – northbound / left
	104
	46
	77
	10-175
	93
	29
	28
	13-42

	Oxford Road South of Sainsbury – right
	22
	1
	6
	1-10
	41
	2
	8
	3-15

	Farmfield Road
	102
	12
	8
	1-15
	78
	5
	5
	1-9

	Oxford Road north of Sainsbury – southbound / right
	95
	21
	18
	12-27
	103
	55+
	27
	27(blocked)

	Oxford Road north of Sainsbury – left
	13
	1
	7
	3-14
	32
	3
	16
	4-27

	Sainsbury Access
	59
	5
	6
	3-8
	100
	26
	13
	5-19

	Oxford Road south of Hightown Road – northbound
	49
	11
	17
	13-20
	51
	13
	15
	8-27

	Oxford Road south of Hightown Road – right
	60
	3
	5
	2-8
	65
	4
	2
	1-5

	Oxford Road north of Hightown Road – south bound / left
	48
	18
	-
	-
	60
	24
	-
	-

	Hightown Road
	74
	9
	8
	5-11
	73
	12
	8
	5-12

	Oxford Road south of Horton View – northbound / left
	56
	9
	-
	1
	42
	5
	-
	-

	Oxford Road south of Horton View – right
	9
	1
	-
	1
	2
	0
	-
	-

	Horton View
	79
	12
	10
	7-17
	64
	7
	6
	3-18

	Oxford Road north of Horton View – right
	36
	1
	3
	1-5
	25
	2*
	4
	1-6

	Oxford Road north of Horton View – southbound / left
	57
	11
	6
	2-8
	67
	18
	24
	7-48

	Oxford Road south of Upper Windsor Street – northbound
	50
	5
	3
	1-6
	46
	5
	9
	4-12

	Oxford Road south of Upper Windsor Street – right
	58
	7
	5
	2-7
	64
	7
	5
	1-8

	Oxford Road north of Upper Windsor Street – southbound
	70
	14
	16
	7-20
	76
	20
	30
	20-35

	Oxford Road north of Upper Windsor Street – left
	24
	3
	5
	1-10
	20
	3
	3
	2-5

	Upper Windsor Street – right
	59
	4
	4
	1-12
	70
	8
	9
	4-18

	Upper Windsor Street -  left
	28
	4
	3
	1-10
	37
	6
	5
	2-7


5.9.5 Looking firstly at the AM peak period and comparing observed and modelled queues shows that in most areas the model is reasonably reflecting the situation on the ground, except for an under-estimate on Oxford Road northbound south of Sainsbury’s.

5.9.6 In the PM peak the modelled queues more closely reflect those observed in the northbound direction.  The main problem is on Oxford Road southbound, where the queue immediately to the north of Farmfield Road extends back beyond Hightown Road and blocks back beyond Horton View at times.  The model reflects this, but is unable to take account of this blocking back on the upstream links.

5.9.7 In summary, this linked network of signals operates over-capacity in both peak hours under existing traffic flows, with the problem being caused predominantly by the Oxford Road / Farmfield Road junction.

5.10 Oxford Road / Bloxham Road

5.10.1 This stand-alone signal junction (Figure 24) has been modelled using LINSIG.  As the junction operates on a vehicle actuated basis, the model has been run with the signal timings optimised.  The current signal set-up has a four-stage arrangement, with Oxford Road running in the first stage. Oxford Road South is stopped in Stage 2 to allow the right turn from Oxford Road North to operate unopposed and the left turn from Bloxham Road is allowed to flow.  In Stage 3 Oxford Road is stopped and both the left and right turns from Oxford Road run.  Stage 4 is all-red to traffic to allow pedestrians to cross the Oxford Road north arm (see Figure 25).  Both Oxford Road North and Bloxham Road are a single lane, widening to two on the approach to the signals.  However, within the model each of the approach lanes on these arms accommodates a different movement and it has therefore been necessary to model them as full lanes and to ensure that the queues do not block back beyond the widened section.  The full output of the LINSIG model is shown in Appendix 3 and summarised in Table 5.10.

Table 5.10: Oxford Road / Bloxham Road Signal Junction – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	°sat
	Modelled Queue
	Observed Queue
	°sat
	Modelled Queue
	Observed Queue

	Oxford Road South – Ahead/Left
	89.6
	15
	13
	103.6
	33
	33

	Bloxham Road – Left
	72.0
	8
	10
	24.9
	4
	4

	Bloxham Road – Right
	88.5
	9
	10
	93.9
	13
	6

	Oxford Road North – Ahead
	45.6
	5
	5
	54.7
	7
	6

	Oxford Road North – Right
	86.9
	5
	4
	96.4
	10
	7


5.10.2 Looking first at the AM peak period, the model is reasonably reflecting the observed queues.  It can be seen that during this time period the junction operates within capacity.  In the PM peak period the model is showing the queues on the right turns from Bloxham Road and Oxford Road north as being longer than observed.  This appears to be due to the model attempting to optimise the junction when it is over-capacity on the Oxford Road South arm, taking time away from the right turns to give more to Oxford Road South.  However, for the purposes of this study the model is usable for comparing the relative change in queues as a result of the development, as long as the over-estimate of these queues is borne in mind.

5.11 Upper Windsor Street / Swan Close

5.11.1 This is a three arm signal junction operating on a three-stage basis (see Figures 26 and 27).  The straight through movements on Upper Windsor Street operate in Stage 1, as does the left turn into Swan Close.  Upper Windsor Street North then shuts off, allowing the right turn from Upper Windsor Street South and left turn from Swan Close to operate.  In Stage 3 both movements from Swan Close and the left turn into Swan Close are allowed to run.  Each arm of the junction consists of a single lane widening to two lanes on the approach to the stopline.  However, as each lane is marked for specific turning movements and none of them share all stages with their adjacent lanes it is necessary to model them as continuous lanes.  It is, however, necessary to be careful that none of the short lanes are blocked by queues in the adjacent lane.

5.11.2 The output of this model can be seen in full in Appendix 3 and summarised in Table 5.11.

Table 5.11: Upper Windsor Street / Swan Close Signal Junction – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	°Sat
	Modelled Queue
	Observed Queue
	°Sat
	Modelled Queue
	Observed Queue

	Upper Windsor Street South – Right
	17.4
	1
	1
	32.2
	1
	3

	Upper Windsor Street South – Ahead
	44.7
	3
	5
	28.8
	2
	5

	Upper Windsor Street North – Ahead
	84.1
	5
	5
	85.7
	6
	5

	Upper Windsor Street North – Left
	44.2
	3
	5
	67.7
	4
	6

	Swan Close - Right
	87.4
	8
	12
	87.2
	7
	7

	Swan Close – Left
	34
	0
	0
	13.8
	1
	2


5.11.3 Comparing observed and modelled queues at this junction shows that on all arms the model reasonably reflect the observed queues, except for the right turn from Swan Close in the AM peak, where the model slightly underestimates the queue.  However, for the purposes of this study the model is adequate to demonstrate the relative changes as a result of development traffic.

5.11.4 It can be seen from the results in Table 5.11 that under current traffic flows this junction operates within capacity.

5.12 Cherwell Street / George Street

5.12.1 This is a three arm signal junction operating on a five stage basis (see Figures 28 and 29).  Stage 1 has Cherwell Street and Windsor Street operating.  The southern arm then cuts off early to give extra capacity for traffic turning right into George Street.  The left turn bus filter from George Street also starts during this stage, whilst pedestrians can cross the western half of Windsor Street.  Stage 3 is a continuation of this, with the main left turn filter operating.  In Stage 4, Cherwell Street stops completely and the right turn out of George Street is allowed to start.  The final phase has Windsor Street running, with pedestrians crossing the eastern carriageway.  All arms of this junction consist of a single lane and a flare.  Cherwell Street South is modelled as a lane and a flare.  The other two arms have movements in each lane that operate in separate stages or are opposed and it has therefore been necessary to model them as full lanes.

5.12.2 The LINSIG output is provided in Appendix 3 and a summary of the results can be seen in Table 5.12.

Table 5.12: Cherwell Street / George Street Signal Junction – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	°Sat
	Modelled Queue
	Observed Queue
	°Sat
	Modelled Queue
	Observed Queue

	Cherwell Street – Right
	85.3
	6
	7
	50.2
	4
	5

	Cherwell Street – Ahead
	72.7
	8
	7
	72.9
	8
	12

	Windsor Street – Ahead/Left
	87.7
	14
	9
	64.2
	9
	7

	George Street – Right
	62.4
	3
	3
	70.2
	4
	5

	George Street – Left
	64.4
	4
	4
	65.0
	5
	5


5.12.3 It can be seen from Table 5.12 that the junction operates within capacity under existing traffic flows.  Comparing the modelled and observed queue lengths shows that the model is reasonably representing the existing situation.

5.13 Cherwell Street / Bridge Street

5.13.1 This is a four-arm signal junction operating on a five stage basis (see Figures 30 and 31).  In Stage 1, the only traffic movement to operate is the right turn from Cherwell Street (north). Pedestrian movements across Bridge Street (East), Cherwell Street (South) and the west side of Cherwell Street (North) also run in this stage. In Stage 2, Cherwell Street runs in both directions with pedestrians crossing the southern carriageway of Bridge Street (East). Stage 3 allows an early cut-off of the northern arm to allow right turners to clear. The left turn filter from Bridge Street (East) also operates in this stage, as does the pedestrian crossing on the eastern side of Cherwell Street (North). In the Stage 4, both sides of Bridge Street operate, will partial pedestrians crossing of both sides of Cherwell Street. Stage 5 is only called on demand, and cuts off Bridge Street (East) to allow any queue form Bridge Street (West) to clear.

5.13.2 Examining the junction on-site in the peak periods it can be seen that the operation of the left turn filter on Bridge Street East is hindered by the queue in the ahead/right turn lane.  Only a limited number of vehicles get through at the beginning of the filter before the offside queue blocks the inside lane.  Within the LINSIG run it has therefore been necessary to omit the filter in Stage 3, as including it results in the model showing better degrees of saturation on this arm than actually occur.  In order to reflect the limited extra capacity the filter offers, a flare has been included on the left turn out of Bridge Street East equivalent to the number of vehicles the filter allows out.  The results of the LINSIG test of this junction can be seen in Appendix 3 and are summarised in Table 5.13.

Table 5.13: Cherwell Street / Bridge Street Signal Junction – Existing Performance

	
	17.00 – 18.00

	
	°Sat
	Modelled Queue
	°Sat
	Modelled Queue

	Cherwell Street North – Left
	44.1
	6
	66.5
	8

	Cherwell Street North – Ahead
	92.6
	18
	88.3
	15

	Cherwell Street North – Right
	37.6
	2
	36.0
	2

	Cherwell Street South – Ahead/Left
	48.6
	9
	52.1
	10

	Cherwell Street South – Right
	94.5
	16
	88.7
	14

	Bridge Street East – Ahead /Right
	61.9
	4
	77.1
	5

	Bridge Street – Left
	95.2
	21
	90.2
	17

	Bridge Street East – Ahead/Left
	22.8
	2
	38.7
	2

	Bridge Street West - Right
	25.4
	1
	48.3
	1


5.13.3 In the AM peak hour the junction has degrees of saturation over 90% on Cherwell Street (N) – ahead, Cherwell Street (S) – right and the left turn from bridge Street (E).  In the PM peak the Bridge Street (East) left turn is over-capacity.

5.14 Concord Avenue / Hennef Way

5.14.1 The layout of this four arm- roundabout can be seen in Figure 32.  It has been modelled using ARCADY, the results of which are summarised in Table 5.14.

Table 5.14: Concord Avenue / Hennef Way Roundabout – Existing Performance

	
	08.00 - - 09.00
	17.00 – 18.00

	
	RFC
	Modelled Queue
	RFC
	Modelled Queue

	Concord Avenue
	0.371
	1
	0.511
	1

	Hennef Way West
	0.531
	1
	0.533
	1

	Grimsbury Gardens
	0.036
	0
	0.083
	0

	Hennef Way East
	0.553
	1
	0.516
	1


5.14.2 It can be seen that under current traffic flows this recently improved junction operates well within capacity.

5.15 Hennef Way / Ermont Way

5.15.1 The ARCADY model results for this four-arm roundabout (see Figure 33) are summarised in Table 5.15.

Table 5.15: Hennef Way / Ermont Way Roundabout – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Modelled Queue
	RFC
	Modelled Queue

	Ermont Way
	0.744
	3
	0.505
	1

	Hennef Way West
	0.621
	2
	0.582
	1

	Wildmere Road
	0.103
	0
	0.547
	1

	Hennef Way East
	0.609
	2
	0.353
	1


5.15.2 Table 5.15 shows that this junction operates within capacity under existing traffic flows.

5.16 Bloxham Road / Wykeham Lane

5.16.1 This is a cross-roads priority junction as shown in Figure 34.  This has been modelled using PICADY with direct flow input.  The results are included in Appendix 3 and summarised in Table 5.16.

Table 5.16: Bloxham Road / Wykeham Lane Crossroads – Existing Performance

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Modelled Queue
	Observed Queue
	RFC
	Modelled Queue
	Observed Queue

	Bloxham Road South – Right
	0.324
	0
	0
	0.168
	0
	0

	Wykeham Lane West
	0.326
	1
	1
	0.118
	0
	0

	Bloxham Road North – Right
	0.040
	0
	0
	0.035
	0
	0

	Wykeham Lane East – Left
	0.425
	1
	4
	0.199
	0
	3

	Wykeham Lane East – Right
	0.186
	0
	
	0.083
	0
	


5.16.2 The model is slightly under-estimating the queue on Wykeham Lane East, but otherwise reasonably reflects the observed situation.  It can be seen that under the existing flows the junction operates well within capacity

6. Traffic Growth, Trip Generation and Distribution

6.1 Traffic Growth

6.1.1 Existing flows were taken from surveys carried out in 2003 and 2004. The anticipated year of completion of the development is 2011, with full occupancy  and usage anticipated the following year (2012). Capacity analysis for the junctions likely to be affected by the proposed development has therefore been carried out for the year 2012. In order to growth the existing flows to this year, reference has been made to the 1999 NRTF central growth factors adjusted to reflect local conditions using data from Tempro 4.2.2 (see Appendix 4).

6.1.2 The growth factors adopted are shown in Table 6.1.

6.1.3 Applying these growth factors to the observed traffic flows gives the 2012 background traffic shown in Figures 35 to 38.

Table 6.1: Traffic Growth Factors

	Year
	AM Factor
	PM Factor

	2003 – 2012
	1.1462
	1.1463

	2004 – 2012
	1.1286
	1.1288


6.2 Committed Development Traffic

6.2.1 There are two main committed developments within Banbury that have not yet begun construction. These are the residential redevelopment of the Cattle Market site and the adjacent De Boer site. The Cattle Market site is intended to accommodate 319 residential units and some office development and a Transport Assessment formed part of the planning submission documents. The De Boer site is smaller at 126 units and was not accompanied by a Transport Assessment.

6.2.2 In order to reflect the additional traffic associated with these proposals, the traffic flows from the Cattle Market site TA have been factored up to include the additional units on the De Boer site and this traffic has been added onto the 2012 background flows. Committed development flows can be seen in Figures 39 and 40.

6.3 Trip Generation

Worst Case Trip Rates

6.3.1 In order to obtain local residential trip rates for market housing, counts were undertaken at either end of Chatsworth Drive where it connects with Bankside in 2002. The two junctions provide the only access to an existing area of residential development consisting of the following:

· 881 residential units;

· a Roman Catholic primary school;

· local shops;

· a public house; and

· a church.

6.3.2 Turning movement counts were undertaken on Wednesday 10th July 2002 for a 12 hour period (07:00 – 19:00). These were supplemented by an AM peak hour (08:00 – 09:00) survey of vehicles dropping off at the school on subtracting the school trips from the turning count results and dividing the results by 881 units gives the peak period trip generation rates shown in Table 6.2.

Table 6.2: Residential Trip Rates Calculated from Chatsworth Drive Surveys

	
	IN
	OUT
	TOTAL

	08:00 – 09:00
	0.23
	0.53
	0.76

	17:00 – 18:00
	0.42
	0.31
	0.73


6.3.3 The College Fields site will include a primary school, but this is intended to cater for increased local demand generated by the site. Walking is therefore likely to be the main mode with any car trips internalised within the site. The school on Chatsworth Drive is selective on the basis of religious faith and  therefore has a large catchment area, leading to higher car usage. This is why these trips have been counted separately and excluding from the residential rates.

6.3.4 Car ownership / usage patterns for lower income households would be different to that for owner-occupiers. The TRICS database Rented Housing category has therefore been examined to obtain trip rates for affordable housing. The amount of data available for the South and the Midlands is very limited and all sites, nationwide of less than 500 units have therefore been used to obtain an average trip rate as shown in Table 6.3.

Table 6.3: TRICS Trip Rates for Rented Houses

	
	IN
	OUT
	TOTAL

	08:00 – 09:00
	0.09
	0.17
	0.26

	17:00 – 18:00
	0.26
	0.2
	0.46


6.3.5 To provide a worst case analysis of the employment uses it has been assured to consist solely of offices. Rates from B1 office sites in the South-East, South-West and West Midlands back to 1990 have been used to obtain average weekday trip rates. These can be seen in Table 6.4.

Table 6.4: TRICS Trip Rates for B1 Offices Use

	
	IN
	OUT
	TOTAL

	08:00 – 09:00
	1.68
	0.16
	1.84

	17:00 – 18:00
	0.16
	1.26
	1.42


Realistic Trip Rates

6.3.6 The residential development on Chatsworth Drive consists of detached and semi-detached houses at a relatively low density. The proposed development on College Fields will be a mixture of houses and flats. Flats generate significantly fewer trips houses, as can be seen from the trip rates adopted for development on the Cattle Market site (0.18 and 0.27 car trips per dwelling in the peaks as opposed to 0.76 and 0.73 observed at Chatsworth Drive). It would therefore be reasonable to reduce the average residential trip rates to reflect the mixed nature of the housing proposed for the site.

6.3.7 In addition, the implementation of measures to encourage the use of sustainable modes of transport such as a travel plans has been seen to result in lower levels of car use. A number of private companies have implemented and monitored the effect of travel plans and the following are examples of these:

· Astra Zeneca in Cheshire have achieved a 9% reduction in the proportion of staff arriving at work by car by improving bus services and implementing a car sharing scheme.

· Boots, on the edge of Nottingham, have a long running travel plan that has resulted in a 5% reduction in the proportion of staff driving to work.

· Marks and Spencer Financial Services in Chester have reduced the proportion of staff driving to work by 13% by offering a matching services for car sharers and improving bus links to the station.

· PFizer, based near Sandwich, east Kent introduced a number of measures such as improved local cycle routes, car sharing, and more frequent bus services giving a 9% reduction in the proportion of staff driving to work.

· Stockley Park, near Heathrow, pump-prime funded a new service linking the site to two stations and saw car use drop from 88% to 84% as a result.

· Vodaphone in West Berkshire have implemented a travel plan resulting in an 11% reduction in the proportion of staff driving to work.

6.3.8 On the basis that the residential development will be a mix of flats and houses and that a package of measures to encourage sustainable travel will be implemented as part of the development it is reasonable to assume that the trip rates included in Tables 6.2 to 6.4 would reduce by 10%. These ‘realistic’ rates can be seen in Table 6.5.

Table 6.5: Realistic Peak Hour Trip Rates

	
	08:00 – 09:00
	17:00 – 18:00

	
	IN
	OUT
	TOTAL
	IN
	OUT
	TOTAL

	Market Housing
	0.21
	0.48
	0.68
	0.38
	0.28
	0.66

	Affordable Housing
	0.08
	0.15
	0.23
	0.23
	0.18
	0.41

	Employment
	1.51
	0.14
	1.65
	0.14
	1.13
	1.27


Total Car Trip Generation

6.3.9 In additional to this general reduction in trip generation, account has also been taken of the potential for improved bus patronage for journeys to work. Some 26% of residents of Banbury work in the Grimsbury Ward, but only 3% travel to work by bus. The development has the potential to introduce a relatively frequent service between the site, the railway station and Grimsbury, which could significantly improve this bus mode share. It has been assumed that 10% bus mode share for employees in Grimsbury that link at the College Fields development can be achieved and the car mode share has been adjusted for these trips to reflect this.

6.3.10 Table 6.6 shows the peak hour car trips anticipated from the proposed development under these assumptions. It has been assumed that 30% of the residential provision will be affordable housing, in line with Cherwell DC policy.

Table 6.6: Car Trip Generation – (1070 units, 2200m2 Office, ‘realistic’ rates)

	
	08:00 – 09:00
	17:00 – 18:00

	
	IN
	OUT
	TOTAL
	IN
	OUT
	TOTAL

	Market Housing
	158
	360
	518
	285
	210
	495

	Affordable Housing
	26
	49
	75
	74
	58
	132

	Employment
	34
	4
	38
	4
	25
	29


6.4 Trip Distribution

6.4.1 In order to estimate where the traffic generated by the site will be travelling to /from reference has been made to the 2001 Census data for Banbury.  Table 6.7 shows a summary of where people living in Banbury go to work, and where those working in Banbury live.

Table 6.7: 2001 Census Journey to Work Data
	Location (Orgin/Destination)
	% Living in Banbury
	% Working in Banbury

	Cherwell  - Adderbury
	4
	2

	Cherwell – Banbury Calthorpe
	5
	6

	Cherwell – Banbury Easington
	7
	7

	Cherwell – Banbury Grimsbury and Castle
	26
	8

	Cherwell – Banbury Hardwick
	1
	7.5

	Cherwell – Banbury Neithrop
	12
	4.5

	Cherwell – Banbury Ruscote
	2
	7

	Cherwell – Bicester
	2
	2

	Cherwell – Bloxham and Bodicote
	4
	6

	Cherwell – Caversfield
	0
	0.5

	Cherwell – Cropredy
	0.5
	2

	Cherwell – Deddington
	1
	1.5

	Cherwell – Hook Norton
	0.5
	1

	Cherwell – Kidlington
	1
	0.5

	Cherwell – Launton
	0.5
	0

	Cherwell – Sibford
	0.5
	1.5

	Cherwell – The Astons & Heyfords
	1
	1

	Cherwell -  Wroxton
	1
	2

	Cherwell – Yarnton, Gosford & Water Eaton
	0.5
	0

	Oxford
	5
	1

	South Oxfordshire
	1
	1

	Vale of the White House
	2
	0.5

	West Oxfordshire
	4
	3.5

	Warwickshire
	4
	7

	Worcestershire
	0
	1

	London
	5
	4

	Buckinghamshire
	1
	1

	Gloucestershire
	0
	1

	Hampshire
	0
	0.5

	Hertfordshire
	0.5
	0

	Leicestershire
	0
	0.5

	Northamptonshire
	8
	19


6.4.2 In distributing traffic from the development the following assumptions on the use of each of the accesses have been made:

· The development in the north of the site will consist of 237 units (30% affordable) accessed from Bankside.

· The new link road between Oxford Road and Bankside be designed to deter through traffic.

· The access onto Bankside from the link road will serve 416 residential units (30% affordable).

· The access onto Oxford Road will serve 417 residential units (30% affordable) and all of the employment development.

· All of the employment development will access the site from Oxford Road.

6.4.3 For traffic travelling to the north of Banbury and the M40 from the northern development site it has been assumed that all traffic will turn right out of the site and travel via Swan Close and Cherwell Road.

6.4.4 Trips to the north of Banbury and the M40 from residential development served from further west on Bankside has been assigned on the basis of the journey time information shown in Figures 41and 42.  In the AM peak northbound traffic has been assigned 75% to Oxford Road / 25% to Bankside, whilst southbound traffic has been assigned 25 % to Oxford Road / 75% to Bankside.  The reverse applies in the PM peak.  For the development accessed from Oxford Road it has been assumed that all traffic will remain on the Oxford Road corridor rather than using Bankside.

6.4.5 All traffic travelling to / from the M40 has been assigned using Concord Avenue / Hennef Way rather than Middleton Road / Ermont Way.

6.4.6 A detailed breakdown of the assignment assumptions is included in Appendix 6.  The residential traffic assignment can be seen in Figures 43 and 44 , the employment traffic assignment in Figure 45 and 46 and the total 2012 traffic flows with development in Figures 47 to 50 .

7. Traffic Impact

7.1 Introduction

7.1.1 In order to assess the impact of the traffic generated by the development, each of the junctions examined in Section 5 have been re-tested under 2012 traffic flows with and without the development. The results of these tests are covered in detail in the following paragraphs.

7.2 Oxford Road / Weeping Cross

7.2.1 The results of testing this junction under 2012 flows without the development are shown in Table 7.1 (and can be seen in full in Appendix 7).

Table 7.1: Oxford Road / Weeping Cross Priority Junction – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Weeping Cross – Left
	1.398
	17
	0.129
	0

	Weeping Cross - Right
	1.356
	9
	0.247
	0


7.2.2 It can be seen from Table 7.1 that the increase in traffic as a result of traffic growth would result in there being limited opportunity for vehicles to exit Weeping Cross onto Oxford Road in the  AM peak hour. This does not occur during the PM peak.

7.2.3 This junction has not been tested using ‘with development’ flows, as it will change significantly as a result of the introduction of the site access. The design and capacity of this junction is examined in detail in Section 9 of this report.

7.3 Oxford Road / Broad Gap

7.3.1 This junction has been re-examined in 2012 with and without the development. The results of these tests are included in Appendix 7 and summarised in Tables 7.2 and 7.3.

Table 7.2: Oxford Road / Broad Gap Priority Junction – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Oxford Road South - Right
	0.033
	0
	0.311
	1

	Broad Gap – Left
	0.139
	0
	0.084
	0

	Broad Gap – Right
	0.175
	0
	0.128
	0

	Oxford Road North – Right
	0.125
	0
	0.177
	0

	Canal Lane
	0.039
	0
	0.094
	0


Table 7.3: Oxford Road / Broad Gap Priority Junction – 2012 with Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Oxford Road South – Right
	0.059
	0
	0.478
	4

	Broad Gap – Left
	1.432
	9
	0.146
	0

	Broad Gap – Right
	1.279
	3
	0.553
	1

	Oxford Road North – Right
	0.140
	0
	0.197
	0

	Canal Lane
	0.087
	0
	0.322
	0


7.3.2 It can be seen from Table 7.2 that the existing junction layout would continue to operate within capacity in 2012 without the development. The introduction of development traffic has a noticeable impact with vehicles on Broad Gap having reduced opportunity to exit onto Oxford Road in the morning peak hour. However, even though the RFC on Broad Gap exceeds 0.85, the maximum queue is only 9 vehicle.

7.4 Bankside / Oxford Road Slip (East Side)

7.4.1 The three existing priority junctions in this location have been re-tested under 2012 without development flows. No tests have been carried out for with-development flows as the form of this junction will change as a result of the development. The full PICADY output can be seen in Appendix 7, whilst a summary of the results is shown in Tables 7.4 to 7.6.

Table 7.4: Bankside / Oxford Road Slip (Junction A) – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Bankside – Right
	0
	0
	0
	0

	Slip Road
	0.152
	0
	0.284
	0


Table 7.5: Bankside / Oxford Road Slip (Junction B) – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Right turn in
	0.157
	0
	0.283
	0

	Left turn out
	0.111
	0
	0.069
	0


Table 7.6: Bankside / Oxford Road Slip (Junction C) – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Bankside – Right
	0.331
	1
	0.267
	1

	Slip Road
	0.215
	0
	0.266
	0


7.4.2 It can be seen that this junction would continue to operate well within capacity in 2012 before the construction of the development.

7.5 Bankside / Hightown Road

7.5.1 The results for this junction modelled under 2012 flows with the development are included in Appendix 7 and summarised in Table 7.7 and 7.8. 

Table 7.7: Bankside / Hightown Road Priority Junction – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Bankside 
	0.939
	10
	0.731
	2

	Hightown Road - Right
	0.043
	0
	0.119
	0


Table 7.8: Bankside / Hightown Road Priority Junction – 2012 With Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	°Sat
	Queue
	°Sat
	Queue

	Bankside
	1.087
	43
	1.061
	21

	Hightown Road – Right
	0.060
	0
	0.170
	0


7.5.2 It can be seen in Table 7.7 that traffic growth with result in the Bankside arm  at the junction having a RFC in excess of 0.85 in the AM peak hour and a queue of 10 vehicles. The addition of development traffic worsen this increasing the queue to 43 vehicles in the AM peak and 21 vehicles in the PM.

7.6 Bankside / Sycamore Drive / White Post Road

7.6.1 The ARCADY runs of this junction under 2012 with and without development traffic are summarised in Tables 7.9 and 7.10 and included in full in Appendix 7

Table 7.9: Bankside / Sycamore Drive / White Post Road Roundabout – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Bankside North
	0.246
	0
	0.268
	0

	Bankside East
	0.215
	0
	0.185
	0

	White Post Road
	0.246
	0
	0.311
	0

	Sycamore Drive
	0.214
	0
	0.138
	0


Table 7.10: Bankside / Sycamore Drive / White Post Road Roundabout – 2012 With Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Bankside North
	0.322
	0
	0.292
	0

	Bankside East
	0.234
	0
	0.210
	0

	White Post Road
	0.257
	0
	0.258
	0

	Sycamore Drive
	0.220
	0
	0.138
	0


7.6.2 It can be seen that this junction operates well within capacity even after the introduction of traffic growth and the development flows.

7.7 Oxford Road / Farmfield Road / Sainsbury’s, Oxford Road / Horton View / Hightown Road / and Oxford Road / Upper Windsor Street

7.7.1 The results of re-running the TRANSYT model of this junction using 2012 with and without development are summarised in Tables 7.11 and 7.12.

Table 7.11: Oxford Road / Farmfield Road / Horton View / Hightown Road / Upper Windsor Street Signal Junction - 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	°Sat
	Modelled Queue
	°Sat
	Modelled Queue

	
	7.7.2 
	7.7.3 
	7.7.4 
	7.7.5 

	Oxford Road South of Sainsbury – northbound / left
	119
	104
	105
	56

	Oxford Road South of Sainsbury – right
	25
	1
	46
	2

	Farmfield Road
	117
	22
	90
	7

	Oxford Road north of Sainsbury – southbound / right
	95
	16
	115
	109

	Oxford Road north of Sainsbury – left
	5
	0
	10
	0

	Sainsbury Access
	67
	6
	40
	72

	Oxford Road south of Hightown Road – northbound
	55
	11
	53
	13

	Oxford Road south of Hightown Road – right
	53
	3
	78
	5

	Oxford Road north of Hightown Road – south bound / left
	41
	4
	65
	24

	Hightown Road
	70
	8
	89
	16

	Oxford Road south of Horton View – northbound / left
	46
	7
	47
	5

	Oxford Road south of Horton View – right
	18
	0
	0
	0

	Horton View
	83
	12
	81
	10

	Oxford Road north of Horton View – right
	68
	8
	80
	9

	Oxford Road north of Horton View – southbound / left
	75
	18
	73
	14

	Oxford Road south of Upper Windsor Street – northbound
	53
	6
	51
	3

	Oxford Road south of Upper Windsor Street – right
	30
	1
	30
	2

	Oxford Road north of Upper Windsor Street – southbound
	77
	17
	84
	25

	Oxford Road north of Upper Windsor Street – left
	25
	3
	22
	4

	Upper Windsor Street – right
	68
	5
	81
	10

	Upper Windsor Street -  left
	35
	5
	44
	7


Table 7.12: Oxford Road / Farmfield Road / Horton View / Hightown Road / Upper Windsor Street Signal Junction- 2012 With Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	2012 + Development 1070 Units
	°Sat
	Modelled Queue
	°Sat
	Modelled Queue

	
	
	
	
	

	Oxford Road South of Sainsbury – northbound / left
	151
	239
	117
	110

	Oxford Road South of Sainsbury – right
	26
	1
	45
	3

	Farmfield Road
	142
	39
	119
	19

	Oxford Road north of Sainsbury – southbound / right
	144
	238
	166
	390

	Oxford Road north of Sainsbury - left
	4
	0 
	7
	0

	Sainsbury Access
	67
	6
	131
	86

	Oxford Road south of Hightown Road – northbound
	48
	12
	52
	13

	Oxford Road south of Hightown Road – right
	74
	4
	86
	6

	Oxford Road north of Hightown Road – south bound / left
	62
	20
	71
	30

	Hightown Road
	106
	26
	96
	21

	Oxford Road south of Horton View – northbound / left
	46
	5
	47
	5

	Oxford Road south of Horton View – right
	1
	0
	1
	0

	Horton View
	66
	6
	83
	10

	Oxford Road north of Horton View – right
	80
	11
	83
	11

	Oxford Road north of Horton View – southbound / left
	88
	12
	84
	21

	Oxford Road south of Upper Windsor Street – northbound
	52
	4
	58
	5

	Oxford Road south of Upper Windsor Street – right
	26
	1
	32
	1

	Oxford Road north of Upper Windsor Street – southbound
	83
	20
	91
	31

	Oxford Road north of Upper Windsor Street – left
	28
	3
	24
	4

	Upper Windsor Street – right
	69
	5
	82
	10

	Upper Windsor Street – left
	42
	6
	58
	11


7.7.6 Looking at the 2012 without development flows in the AM peak it can be seen that the junction is pushed further over-capacity with the queue on Oxford Road south of Sainsbury’s increasing. The right turn queue into Hightown Road increases and will extend beyond the storage space available in the centre of the junction, and the northbound queue between Horton View and Hightown Road will block back across the junction. In the PM peak, Oxford Road south of Sainsbury’s becomes over-capacity and to the north of Sainsbury’s the existing queuing problem will be further exacerbated making the blocking back even more extensive than at present.

7.8 Oxford Road / Bloxham Road

7.8.1 The results of re-running the LINSIG model of this junction with 2012 flows are summarised in Tables 7.13 and 7.14.

Table 7.13: Oxford Road / Bloxham Road Signal Junction – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	°sat
	Queue
	°sat
	Queue

	Oxford Road South – Ahead /Left
	101.8
	32
	114.0
	56

	Bloxham Road – Left
	74.6
	10
	29.9
	4

	Bloxham Road – Right
	98.8
	16
	113.6
	25

	Oxford Road North – Ahead
	49.9
	7
	61.9
	8

	Oxford Road North – Right
	97.7
	9
	115.2
	24


Table 7.14: Oxford Road / Bloxham Road Signal Junction – 2012 With Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	°sat
	Queue
	°sat
	Queue

	Oxford Road South – Ahead /Left
	104.4
	36
	118.2
	68

	Bloxham Road – Left
	79.1
	11
	30.1
	4

	Bloxham Road – Right
	105.7
	19
	116.3
	27

	Oxford Road North – Ahead
	51.7
	8
	65.9
	9

	Oxford Road North – Right
	104.6
	12
	115.5
	24


7.8.2 Looking firstly at the situation in 2012 without the proposed development, it can be seen that traffic growth in the intervening period will push this junction over-capacity in both the AM and PM peak periods. The problems occur on Oxford Road South (which is a single lane approach) and the right turns into and out of Bloxham Road. As would be expected, the addition of development traffic worsens the situation, particularly on the Oxford Road South arm, where queues increase by 5 pcu’s in the morning and 12 pcu’s in the evening peak as a result of development flows.

7.9 Upper Windsor Street / Swan Close

7.9.1 Tables 7.15 and 7.16 summarise the results of re-running this junction with 2012 flows and cycle times increased to a maximum of 74 seconds.

Table 7.15: Upper Windsor Street / Swan Close Signal Junction – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	°Sat
	Queue
	°Sat
	Queue

	Upper Windsor Street South – Right
	23.7
	1
	42.0
	2

	Upper Windsor Street South – Ahead
	53.3
	4
	34.0
	2

	Upper Windsor Street North -  Ahead
	83.9
	6
	89.1
	7

	Upper Windsor Street North – Left
	45.8
	3
	70.9
	5

	Swan Close – Right
	88.8
	10
	88.2
	8

	Swan Close – Left
	3.8
	0
	15.5
	1


Table 7.16: Upper Windsor Street / Swan Close Signal Junction – 2012 With Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	°Sat
	Queue
	°Sat
	Queue

	Upper Windsor Street South – Right
	29.5
	1
	60.9
	3

	Upper Windsor Street South – Ahead
	72.9
	8
	41.8
	4

	Upper Windsor Street North -  Ahead
	86.9
	10
	88.3
	11

	Upper Windsor Street North – Left
	47.2
	4
	64.8
	5

	Swan Close – Right
	89.3
	12
	89.4
	12

	Swan Close – Left
	3.3
	0
	15.9
	2


7.9.2 It can be seen from Tables 7.15 and 7.16 that the junction would continue to operate within capacity in 2012 with the addition of development traffic.

7.10 Cherwell Street / George Street

7.10.1 Re-running the LINSIG model for this junction using 2012 flows and a 120 second cycle time gives the results shown in Tables 7.17 and 7.18.

Table 7.17: Cherwell Street / George Street Signal Junction – 2012 Base Flows

	
	08.00 – 09.00
	17.00 – 18.00

	
	°sat
	Queue
	°sat
	Queue

	Cherwell Street – Right
	97.2
	13
	65.2
	5

	Cherwell Street – Ahead
	65.3
	9
	69.2
	11

	Windsor Street – Ahead / Left
	99.2
	34
	69.3
	14

	George Street – Right
	91.3
	8
	67.6
	7

	George Street - Left
	56.0
	6
	68.0
	9


Table 7.18: Cherwell Street / George Street Signal Junction – 2012 With Development Flows

	
	08.00 – 09.00
	17.00 – 18.00

	
	°sat
	Queue
	°sat
	Queue

	Cherwell Street – Right
	108.6
	22
	77.7
	6

	Cherwell Street – Ahead
	72.8
	10
	80.3
	13

	Windsor Street – Ahead / Left
	109.9
	63
	77.9
	15

	George Street – Right
	100.8
	11
	72.0
	8

	George Street - Left
	62.2
	7
	77.6
	10


7.10.2 The introduction of traffic growth pushes the degree of saturation on all arms of the junction over 90%.   Development traffic worsens this further.

7.11 Cherwell Street / Bridge Street

7.11.1 Tables 7.19 and 7.20 shows the performance of this junction under 2012 traffic flows.

Table 7.19: Cherwell Street / Bridge Street Signal Junction – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	°sat
	Queue
	°sat
	Queue

	Cherwell Street North – Left
	54.2
	7
	82.1
	11

	Cherwell Street North – Ahead
	110.4
	39
	105.8
	30

	Cherwell Street North – Right
	42.5
	2
	40.9
	2

	Cherwell Street South – Ahead / Left
	56.3
	11
	59.6
	11

	Cherwell Street South – Right
	111.0
	31
	102.8
	25

	Bridge Street East – Ahead /Right
	69.1
	5
	91.5
	8

	Bridge Street East – Left
	108.4
	37
	103.3
	30

	Bridge Street West – Ahead / Left
	23.8
	2
	41.7
	4

	Bridge Street West – Right
	35.0
	1
	83.3
	3


Table 7.20: Cherwell Street / Bridge Street Signal Junction – 2012 With Development Flows
	
	08.00 – 09.00
	17.00 – 18.00

	
	°sat
	Queue
	°sat
	Queue

	Cherwell Street North – Left
	56.2
	7
	83.1
	12

	Cherwell Street North – Ahead
	121.9
	60
	118.1
	49

	Cherwell Street North – Right
	42.5
	2
	40.9
	2

	Cherwell Street South – Ahead / Left
	61.7
	12
	64.2
	12

	Cherwell Street South – Right
	123.8
	53
	117.8
	45

	Bridge Street East – Ahead /Right
	73.8
	6
	93.1
	9

	Bridge Street East – Left
	121.1
	60
	118.3
	54

	Bridge Street West – Ahead / Left
	25.0
	2
	41.7
	4

	Bridge Street West – Right
	35.0
	1
	83.3
	3


7.11.2 It can be seen that traffic growth will significantly worsen the performance of this junction, with the queues on Bridge Street increasing substantially. The addition of development traffic would naturally compound the problem.

7.12 Concord Avenue / Hennef Way

7.12.1 The results of re-running the tests on this junction under 2012 with and without development are summarised in Tables 7.21 and 7.22.

Table 7.21: Concord Avenue / Hennef Way Roundabout – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Concord Avenue
	0.371
	1
	0.547
	1

	Hennef Way West
	0.531
	1
	0.583
	1

	Grimsbury Gardens
	0.036
	0
	0.084
	0

	Hennef Way East
	0.553
	1
	0.525
	1


Table 7.22: Concord Avenue / Hennef Way Roundabout – 2012 With Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Concord Avenue
	0.507
	1
	0.661
	2

	Hennef Way West
	0.631
	2
	0.658
	2

	Grimsbury Gardens
	0.062
	0
	0.146
	0

	Hennef Way East
	0.647
	2
	0.614
	2


7.12.2 With the addition of traffic growth to 2012 and development traffic the roundabout will continue to work within capacity in both the AM and PM peaks. 

7.13 Hennef Way / Ermont Way

7.13.1 The Hennef Way dualling will also affect the performance of this junction and it has therefore been modelled taking this into account. The results of these tests can be seen in Table 7.23 and 7.24.

Table 7.23: Hennef Way / Ermont Way Roundabout – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Ermont Way
	1.017
	23
	0.701
	2

	Hennef Way West
	0.727
	3
	0.689
	2

	Wildmere Road
	0.128
	0
	0.780
	3

	Hennef Way East
	0.736
	3
	0.452
	1


Table 7.24: Hennef Way / Ermont Way Roundabout – 2012 With Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Ermont Way
	1.054
	33
	0.722
	3

	Hennef Way West
	0.756
	3
	0.710
	2

	Wildmere Road
	0.133
	0
	0.814
	4

	Hennef Way East
	0.749
	3
	0.474
	1


7.13.2 It can be seen from Table 7.23 that the Ermont Way arm of the junction would have an RFC in excess of 0.85 in the AM peak hour in 2012 without the proposed development.  The introduction of development traffic slightly worsens this situation. However, as the increase in RFC is less than 0.04 and the queue is only 10 vehicles longer, CB would not consider this significant.

7.14 Bloxham Road / Wykeham Lane

7.14.1 Re-running this junction model using 2012 with and without development flows gives the results shown in Table 7.25 and 7.26.

Table 7.25: Bloxham Road / Wykeham Lane Crossroads – 2012 Base Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Bloxham Road South – Right
	0.903
	16
	0.191
	0

	Wykeham Lane West
	0.386
	1
	0.071
	0

	Bloxham Road north – Right
	0.021
	0
	0.015
	0

	Wykeham Lane East – Left
	0.410
	1
	0.246
	0

	Wykeham Lane East – Right
	0.226
	0
	0.078
	0


Table 7.26: Bloxham Road / Wykeham Lane Crossroads – 2012 With Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Bloxham Road South – Right
	0.919
	17
	0.294
	1

	Wykeham Lane West
	0.395
	0
	0.108
	0

	Bloxham Road north – Right
	0.021
	0
	0.014
	0

	Wykeham Lane East – Left
	0.418
	10
	0.260
	0

	Wykeham Lane East – Right
	0.232
	0
	0.108
	0


7.14.2 It can be seen by comparing Table 7.26 and 7.27 that the introduction of development traffic at this junction has minimal impact.  No mitigation is therefore required.

7.15 Summary of Impacts

7.15.1 The following junctions would continue to operate within capacity in 2012 with the addition of development traffic.

· Bankside / Sycamore Drive / White Post Road Roundabout

· Upper Windsor Street / Swan Close Signals

· Concord Avenue / Hennef Way Roundabout.

The following junctions have RFC’s in excess of 0.85 or degrees of saturation over 90% in 2012 without the development, but are not significantly impacted on as a result of the development:

· Hennef Way / Ermont Way Roundabout

· Bloxham Road / Wykeham Lane Priority Junction.

The following junctions have RFC’s in excess of 0.85 or degrees of saturation over 90% in 2012 without the development and the addition of development traffic has a noticeable effect on the junction performance:

· Oxford Road / Broad Gap Priority Junction

· Bankside / Hightown Road Priority junction

· Oxford Road Signals with Farmfield Road / Sainsbury’s / Horton View / Hightown Road / Upper Windsor Street

· Oxford Road / Bloxham Road Signals

· Cherwell Street / George Street Signals

· Cherwell Street / Bridge Street Signals

Each of these junctions is examined in more detail in the next section of this report.

The following junctions are significantly changed in layout as a result of the development and are examined in detail in Section 9 of this report.

· Oxford Road / Weeping Cross Priority Junction

· Bankside / Oxford Road Slip Priority Junction.

8. Mitigation Measures

8.1 Oxford Road / Broad Gap

The problem at this junction is restricted to the AM peak hour, when vehicles have limited opportunity to exit from Broad Gap onto Oxford Road where there will be few gaps in the flow of traffic.  Introducing a Toucan crossing to the south of this priority junction to facilitate pedestrian and cycle movement across Oxford Road would break up the traffic flow on Oxford Road and offer more opportunity for vehicles to exit Broad Gap (see Figure 51 for the location of the crossing).  In order to assess if this would fully alleviate the problem a simple TRANSYT model of the priority junction and crossing has been created, assuming that the crossing would be called once every two minutes.  The model results are included in Appendix 8 and Table 8.1.

Table 8.1 : Oxford Road / Broad Gap Junction Performance

	
	08:00 – 09:00
	17:00 – 18:00

	
	2012 
Baseline
	2012 with 
Dev.  + Imp
	2012 
Baseline
	2012 with 
Dev.  + Imp

	
	RFC
	Q
	° Sat
	Q
	RFC
	Q
	° Sat
	Q

	Broad Gap
	0.175
	0
	45
	2
	0.128
	0
	58
	2

	Right turn into Broad Gap
	0.125
	0
	14
	0
	0.177
	0
	19
	0

	Canal Lane
	0.039
	0
	15
	0
	0.094
	0
	24
	0

	Right turn into Canal Lane
	0.033
	0
	3
	0
	0.311
	1
	10
	0

	Oxford Road southbound at crossing
	-
	-
	71
	14
	-
	-
	78
	19

	Oxford Road northbound at crossing
	-
	-
	89
	32
	-
	-
	80
	20


It can be seen that the introduction of a signal controlled crossing would allow sufficient gaps for traffic to exit from Broad Gaps with minimal queuing.

8.2 Bankside / Hightown Road

8.2.1 There is the potential to signalise this junction running with three stages (one for each arm) with the layout shown in Figure 52.

Table 8.2 : Bankside / Hightown Road Junction Performance

	
	08:00 – 09:00
	17:00 – 18:00

	
	2012 
Baseline
	2012 with 
Dev.  + Imp
	2012 
Baseline
	2012 with 
Dev.  + Imp

	
	RFC
	Q
	° Sat
	Q
	RFC
	Q
	° Sat
	Q

	Bankside
	0.939
	10
	83.4
	16
	0.731
	2
	89.5
	13

	Hightown Road – East
	
	
	81.4
	12
	
	
	92.7
	19

	Hightown Road - West
	0.043
	0
	82.7
	8
	0.119
	0
	92.3
	12


It can be seen from Table 8.2 that the AM peak junction performance would be better than in 2012 baseline conditions. 

Oxford Road / Farmfield Road / Horton View / Hightown Road / Upper Windsor Street

8.2.2 Figures 53 and 54 show an improvement scheme for these junctions. This involves widening the Oxford Road northbound carriageway south of Sainsbury’s, south of Hightown Road and north of Horton View and the southbound carriageway north of Sainsbury’s. Both of the Oxford Road approaches to the Sainsbury’s signals have two lanes available for ahead traffic. The signal staging in this location is changed to have an early cut-off on Oxford Road southbound to allow right turners into Sainsbury’s to clear. The widening to the north of Horton View will encourage vehicles to make full use of both northbound lanes.

8.2.3 The performance of the junction can be seen in Table 8.3.

Table 8.3 : Oxford Road / Farmfield Road / Horton View / Hightown Road / Upper Windsor Street Signal Junction

	
	08:00 – 09:00
	17:00 – 18:00

	
	2012 
Baseline
	2012 with 
Dev.  + Imp
	2012 
Baseline
	2012 with 
Dev.  + Imp

	
	Sat
	Q
	° Sat
	Q
	Sat
	Q
	° Sat
	Q

	Oxford Rd south of Sainsbury –northbound/left
	119
	104
	66
	29
	105
	56
	59
	25

	Oxford Rd south of Sainsbury – right
	25
	1
	7
	1
	46
	3
	13
	2

	Farmfield Rd
	117
	22
	90
	10
	90
	7
	106
	13

	Oxford Rd north of Sainsbury – southbound/right
	95
	16
	95
	48
	115
	109
	107
	115

	Oxford Rd north of Sainsbury – left
	5
	0
	5
	0
	10
	0
	10
	0

	Sainsbury Access
	67
	6
	71
	7
	40
	72
	108
	44

	Oxford Rd south of Hightown Rd – northbound
	55
	11
	85
	23
	53
	13
	87
	20

	Oxford Rd south of Hightown Rd – right
	53
	3
	64
	6
	78
	5
	79
	6

	Oxford Rd north of Hightown Rd – southbound/left
	41
	4
	80
	33
	65
	24
	90
	44

	Hightown Rd
	70
	8
	86
	14
	89
	16
	87
	16

	Oxford Road south of Horton View – northbound/left
	46
	7
	77
	24
	47
	5
	55
	5

	Oxford Rd south of Horton View – right
	18
	0
	2
	0
	0
	0
	1
	0

	Horton View
	83
	12
	84
	17
	81
	10
	83
	10

	Oxford Road north of Horton View – right
	68
	8
	83
	16
	80
	9
	87
	13

	Oxford Rd north of Horton View – southbound/left
	75
	18
	84
	22
	73
	14
	84
	20

	Oxford Rd south of Upper Windsor St – northbound
	53
	6
	67
	12
	51
	3
	62
	4

	Oxford Rd south of Upper Windsor St – right
	30
	1
	77
	3
	30
	2
	39
	2

	Oxford Rd north of Upper Windsor St – southbound
	77
	17
	82
	23
	84
	25
	91
	31

	Oxford Rd north of Upper Windsor St – left
	25
	3
	26
	4
	22
	4
	24
	4

	Upper Windsor St - right
	68
	5
	84
	7
	81
	16
	91
	12

	Upper Windsor St – left
	35
	5
	39
	7
	44
	7
	58
	11


8.2.4 Whilst this improvement scheme does not result in the degree of saturation being less than 90% on all arms, it does result in a junction that operates better than it would in 2012 baseline conditions, particularly in the AM peak.

Oxford Road / Bloxham Road

8.2.5 This junction has capacity problems under existing traffic flows and introducing traffic growth worsens its performance as does the addition of development traffic on Bloxham Road.  Figure 55 shows an improvement scheme for this location. It involves the introduction of a splitter island between the left and right turn lanes on Bloxham Road. This will allow pedestrian movements to be integrated into the traffic phases of the signals reducing the number of signal stages to three and making the junction more efficient. Table 8.4 compares the 2012 baseline situation with the junction performance after the addition of development traffic and improvement.

Table 8.4: Oxford Road / Bloxham Road junction Performance

	
	08:00 – 09:00
	17:00 – 18:00

	
	2012 
Baseline
	2012 with 
Dev.  + Imp
	2012 
Baseline
	2012 with 
Dev.  + Imp

	
	° Sat
	Q
	° Sat
	Q
	° Sat
	Q
	° Sat
	Q

	Oxford Road South – Ahead/Left
	101.8
	32
	100.9
	32
	114.0
	56
	103.2
	36

	Bloxham Road – Left
	74.6
	10
	70.4
	9
	29.9
	4
	63.2
	6

	Bloxham Road – Right
	98.8
	16
	102.5
	22
	113.6
	25
	104.7
	20

	Oxford Road North – Ahead
	49.9
	7
	49.7
	6
	61.9
	8
	58.2
	7

	Oxford Road North – Right
	97.7
	9
	98.5
	10
	115.2
	24
	102.2
	14


8.2.6 In the AM peak this scheme results in degrees of saturation and queues with the development traffic similar to what would be expected for the existing layout under 2012 background traffic flows.  In the PM, the degrees of saturation and queues are noticeably lower than without development and the improvement in place. Significant benefits can be seen on the Oxford Road south arm where queue lengths would reduce by 20 pcus in the PM peak period.

Cherwell Street / George Street

8.2.7 The improvement scheme for this junction (see Figure 56) involves increasing the length of the flare on the southern approach to the signals.  This can be achieved as the layout to the north of the junction has been widened to accommodate two lanes of traffic at its exit and the carriageway to the south of the junction is wide enough to accommodate a total of three traffic lanes all the way back to the Swan Close junction.  Providing two lanes for 150m on the southern approach to this junction will result in it operating within capacity as can be seen from Table 5.5.

Table 8.5:  Cherwell Street / George Street Junction Performance

	
	08:00 – 09:00
	17:00 – 18:00

	
	2012 
Baseline
	2012 with 
Dev.  + Imp
	2012 
Baseline
	2012 with 
Dev.  + Imp

	
	° Sat
	Q
	° Sat
	Q
	° Sat
	Q
	° Sat
	Q

	Cherwell Street – Right
	97.2
	13
	84.4
	7
	65.2
	5
	56.7
	4

	Cherwell Street – Ahead
	65.3
	9
	84.5
	11
	69.2
	11
	89.7
	14

	Windsor Street – Ahead /Left
	99.2
	34
	84.7
	21
	69.3
	14
	62.4
	14

	George Street – Right
	91.3
	8
	84.0
	6
	67.6
	7
	87.8
	8

	George Street – Left
	56.0
	6
	50.4
	5
	68.0
	9
	64.2
	7


Cherwell Street / Bridge Street

8.2.8 Limited space around the junction means that it will not be possible to provide any significant increase in size of the junction and it is necessary to examine the potential for using a more efficient signal arrangement. Looking at the lane markings and signal staging two areas of inefficiency were noticed:

8.2.9 The nearside lane on the northern approach to the signals is marked for use by left turning vehicles only, whilst the left turn flow is substantially lower than the ahead flow.

8.2.10 In order to provide signalled pedestrian crossings across the northern carriageway of Bridge Street (E) and western carriageway of Cherwell Street (N) an extra stage is required in the signals. The only traffic movement in this stage is the right turn into Bridge Street (W), which has a very low flow (in the order of 50 vehicles per hour). This right turn could comfortably be accommodated in another stage of the signals.

8.2.11 The potential for using the nearside lane on the northern approach for ahead and left turn movements and incorporating pedestrian movements in other stages has therefore been examined in more detail. The southern approach to the signals is three lanes wide and includes a flare for traffic turning left. The ahead / left approach has spare capacity and this flare could be removed without dramatic impacts on capacity. This would allow the number of lanes at the stopline to be reduced to two and the central island to be moved to the west. Doing this would enable two southbound exit lanes to be provided, allowing for two ahead lanes on the northern approach to the signals.

8.2.12 Providing the pedestrian phases in another stage of the signals is a more difficult problem to resolve. By stopping off the northbound ahead flow early and allowing only the right turns from Cherwell Street to flow in their own stage it is possible to run the pedestrian movements across the western carriageway of Cherwell Street North and the eastern carriageway of Cherwell Street South. The other two crossings on these arms can operate whilst Bridge Street is running. The crossing of the northern carriageway of Bridge Street cannot be accommodated safely within any other stage of the signals. However, an examination of the main trip attractors and pedestrian crossing facilities on Bridge Street (see Figure 57) indicates that pedestrian crossing demand in this location is likely to be very low and alternative crossing opportunities are available to the east of the junction. The removal of the crossing would have capacity benefits and would not have a major adverse impact on freedom of pedestrian movement.

8.2.13 Table 8.6 compares the performance of this junction in 2012 with no development and without improvement with the 2012 with development, with improvement situation

Table 8.6: Cherwell Street / Bridge Street Junction Performance

	
	08:00 -09:00
	17:00 – 18:00

	
	2012 Base
	2012 With Dev + Imp
	2012 Base
	2012 With Dev + Imp

	
	°sat
	Q
	°sat
	Q
	°sat
	Q
	°sat
	Q

	Cherwell Street North – Left
	54.2
	7
	103.5
	44
	82.1
	11
	101.8
	43

	Cherwell Street North – Ahead
	110.4
	39
	
	
	105.8
	30
	
	

	Cherwell Street North – Right
	42.5
	2
	26.2
	2
	40.9
	2
	25.2
	2

	Cherwell Street South – Ahead / Left
	56.3
	11
	82.6
	15
	59.6
	11
	83.1
	16

	Cherwell Street South – Right
	111.0
	31
	103.1
	27
	102.8
	25
	104.7
	28

	Bridge Street East – Ahead / Right
	69.1
	5
	46.3
	4
	91.5
	8
	58.5
	5

	Bridge Street East – Left
	108.4
	37
	101.5
	31
	103.3
	30
	104.0 
	33

	Bridge Street West – Ahead / Left
	23.8
	2
	15.6
	2
	41.7
	4
	27.8
	3

	Bridge Street West - Right
	35.0
	1
	35.0
	1
	83.3
	3
	83.3
	3


It can be seen from Table 8.6 that the proposed improvement measures result in the junction performance being broadly similar to the situation in 2012 without development and without the improvement.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

9. Site Access

9.1 Northern Development Site

9.1.1 The development area in the northern part of the site, fronting Bankside, will comprise of 237 residential units. The proposed access point is located halfway between Bridle Close and Spinney Drive, as shown in Figure 58. The centre-line to centre-line spacing between Bridle Close and the new access is 55m, with the same provided between the new access and Spinney Drive. This is slightly below the desirable minimum of 60m. 

9.1.2 Testing the proposed layout using PICADY gives the results shown in Table 9.1 (full output in Appendix 9).

Table 9.1: Priority Junction Access – 2012 With Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Site Access
	0.310
	0
	0.250
	0

	Bankside – Right
	0.006
	0
	0.023
	0


9.1.3 It can be seen that this junction operates well within capacity with the anticipated development traffic flows.

9.2 Southern Development Site

Bankside Access

9.2.1 The proposed access onto Bankside takes the form of a normal four arm roundabout located where the slip road from Oxford Road joins Bankside. The layout of this proposed roundabout is shown in Figure 59. The junction has been tested for capacity using ARCADY. The full output can be seen in Appendix 9, with the results summarised in Table 9.2.

Table 9.2: Bankside / Site Access Roundabout – 2012 With Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	RFC
	Queue
	RFC
	Queue

	Bankside – East
	0.428
	1
	0.386
	1

	Site Access
	0.225
	0
	0.130
	0

	Bankside – West
	0.465
	1
	0.413
	1

	Slip Road
	0.218
	0
	0.306
	0


9.2.2 It can be seen that this junction works well within capacity with RFC’s considerably below 0.85 under predicted 2012 with development traffic flows.

Oxford Road Access

9.2.3 The proposed site access takes the form of a signalised junction as shown in Figure 60. The junction with Weeping Cross is signalised, with pedestrian / cycle crossing facilities provided across Oxford Road. As part of this junction there is the scope to introduce a further arm to the north of the rugby club to provide connection into a future Park and Ride site. The site access itself is located some 70m to the north and is also signal controlled.

9.2.4 This junction layout has been tested using TRANSYT. The results are included in Appendix 8 and summarised in Table 9.3.

Table 9.3: Oxford Road site Access Signal Junction – 2012 With Development Traffic

	
	08.00 – 09.00
	17.00 – 18.00

	
	°sat
	Queue
	°sat
	Queue

	Oxford Road north of site access – southbound
	85
	23
	89
	28

	Site Access – Right
	59
	5
	60
	4

	Oxford Road south of site access – northbound
	48
	3
	41
	2

	Oxford Road south of site access – right
	5
	0
	11
	0

	Oxford Road north of Weeping Cross – southbound
	40
	1
	43
	1

	Oxford Road south of Weeping Cross – northbound
	84
	22
	82
	20

	Weeping Cross
	53
	4
	19
	1


9.2.5  It can be seen that the proposed signal junction arrangement operates within capacity during both peak periods.

10. Conclusions

10.1 Public Transport

Rail

10.1.1 Banbury station is located to the north of the site within reasonable walking distance of the northern development area, but further from the bulk of development in the south.  The station is operated by Chiltern Railways, but also caters for services operated by Virgin and First Great Western Trains. Destinations served include London Marylebone, Birmingham Snow Hill, Oxford, Reading, Stratford-upon-Avon and, using the longer distance Virgin trains, Liverpool, Manchester, Glasgow, Newcastle and Edinburgh.

10.1.2 The station is in reasonable condition, but accessibility by all modes (other than train) is poor. However, a major redevelopment scheme for this area has been identified within the BITLUS report. This will incorporate a new multi-modal interchange.

Bus

10.1.3 The main bus services in the area around the site are the B1/B2, a town service operating around the existing residential area in the south of Banbury on a hourly headway and the X59 and 499, longer distance services running along Oxford Road at 90 minute and 120 minute headways respectively.

10.1.4 Oxfordshire County Council are proposing a number of changes to these services, some of which are to be implemented in the next few months.  These include:

· Splitting the B1/B2 loop to provide two separate services.

· The B1 will run from Bridge Street through the town centre and Easington to the roundabout at the northern end of Whitepost Road on a 30 minute headway.

· The B2 will run from Bridge Street, along Bankside, diverting into Chatsworth Drive before travelling down Whitepost Road and looping around Bodicote on a 30 minute headway.

· New buses are to be provided on both of these routes.

· The X59 service is to no longer divert from Oxford Road to serve Bodicote but will continue along Oxford Road.

10.1.5 These adjusted services offer a number of opportunities for serving the proposed development site.  These include diverting the B2 to run through the site and on to Bodicote or terminating the B2 within the site and introducing a new service along Oxford Road to serve both the site and Bodicote.  Discussions with Oxfordshire County Council as to the exact form of future services are ongoing, but it has been accepted that the site can be adequately served by buses with the provision of some pump-priming subsidy.

10.2 Walking and Cycling

10.2.1 The distance between the northern area of development and the town centre and station are not excessive, and walk trips would be expected. To facilitate these trips, links from the site into the footway on Bankside and alongside the canal (where possible) will be created. It is also proposed to provide an off-road cycle route along the Bankside and canal frontages of the site, which would also encourage cycle use.

10.2.2 The southern development area is more distant from the town centre and the majority of walk trips are likely to be to the internal facilities provided within the site such as the local centre and new primary school or for recreational purposes. A permeable network of walk routes will be provided within the site to enable this. A new pedestrian facility will also be incorporated into the Weeping Cross signal junction to allow existing residents to make use of the new facilities.

10.2.3 Cycling from the southern site to the town centre and station is a more realistic option. To encourage this, cycle routes will be provided parallel to Oxford Road to enable the connection to the existing on-road route in this area and parallel to Bankside and the canal to give alternative off-road routes to the town. Links through the site will also be made, with Canal Lane in particular being utilised to connect between Oxford Road and the canal-side route.

10.3 Traffic Conditions and Impact

Existing Conditions

10.3.1 Some 16 separate junctions have been examined in detail in Section 5 of this report. The main problem identified at present are:

· The series of signalised junctions on Oxford Road at Farmfield Road, Hightown Road, Horton View and Upper Windsor Street are congested in the peak periods. In the morning extensive queues occur to the south of Farmfield Road, whilst in the evening peak the queues on the southbound carriageway block back between the junctions.

· The Oxford Road / Bloxham Road signals have capacity problems in the PM peak with queues on the northbound carriageway of Oxford Road and on the right turns from Oxford Road and Bloxham Road.

· The Cherwell Street / Bridge Street signals have capacity problems in both peaks. The main difficulty is on Bridge Street East, where extensive queues occur.

Future Performance

10.3.2 Applying traffic growth to take the existing flows up to 2012 enables the future performance of each junction to be assessed. It was found that the increase in traffic would have the following significant adverse impacts:

· The situation at the Oxford Road / Farmfield Road / Hightown Road / Horton View / Upper Windsor Street series of signals would worsen considerably.

· The Oxford Road / Bloxham Road signals would be pushed over-capacity in the AM peak and the existing capacity problem exacerbated in the PM peak.

· The existing problems at the Cherwell Street / Bridge Street junction would be made significantly worse. 
Mitigation Measures

10.3.3 The addition of development traffic to junctions that have problems before the completion of the development will obviously worsen the situation. To mitigate for this the following improvement schemes have been identified and can be provided to alleviate congestion:

· The Oxford Road / Weeping Cross junction will be signalised as part of the proposed site access arrangement.
· The provision of a signal controlled crossing (Toucan or Pelican) across Oxford Road to the south of Broad Gap will result in this junction operating within capacity.

· The Bankside / Hightown Road junction can be signalised.

· An improvement scheme involving localised widening can be provided at the Oxford Road / Farmfield Road / Hightown Road / Horton View / Upper Windsor Street signals.

· The pedestrian crossing facilities at the Oxford Road / Bloxham Road junction can be altered and a more efficient three stage signal arrangement used.

· The flare on the southern approach to George Street can be extended.

· The staging at the Bridge Street / Cherwell Street junction can be altered, the crossing facility on the eastern arm removed and the northern approach altered to provide two ahead lanes.

10.3.4 These measures mitigate for the impact of development traffic in these locations.

10.4 Site Access

10.4.1 Three separate site access junctions are proposed, a priority junction into Bankside to serve the northern development site, a roundabout on Bankside and a signal junction on Oxford Road, both to serve the southern development area. All of these have been tested and found to work within capacity.

10.5 Conclusions

10.5.1 It is possible to improve public transport services to bring the whole of the development with 400m of a local bus service and that pedestrian and cycle links between the site and town centre, as well as within the site can be provided. The traffic impact of the proposed development can be mitigated for by providing the junction improvements identified within Section 8 of this report. The site access arrangements can all be provided to the required design standards and within capacity. Colin Buchanan therefore conclude that there are no transport issues to preclude the development of the site as proposed.
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