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1.0 INTRODUCTION 

1.1 ADC Infrastructure Ltd and BWB Consulting Ltd are appointed by Oxfordshire Railfreight Ltd 

(the Applicant) to assess and design the transport and infrastructure requirements of a 

Nationally Significant Infrastructure Project (NSIP), that being a proposed Strategic Rail Freight 

Interchange in Oxfordshire, to be known as Oxfordshire Strategic Rail Freight Interchange 

(OxSRFI). 

 

1.2 Ensuring good access to the Strategic Road Network (SRN) is a prerequisite for the proposed 

OxSRFI development. Initial investigations into this, and consultation with Oxfordshire County 

Council (OCC) and National Highways (formerly Highways England), advanced the access 

strategy such that it is centred on provision of significant improvements to Junction 10 of the 

M40 motorway, in combination with a provision of a new bypass for the village of Ardley, a new 

relief road around the north-east quadrant of the village of Middleton Stoney and a Heyford 

Park link.   

 

1.3 The objectives of this approach are to ensure adequate capacity at M40 Junction 10 to 

accommodate the required access to the SRN, whilst delivering appropriate new site access 

infrastructure, along with aiding the delivery of planned growth and development across the 

wider area. Technical Note 51 (TN5) identified and assessed a long list of potential interventions 

at M40 Junction 10 that could be implemented by the OxSRFI scheme to mitigate the impact of 

the OxSRFI development at the junction.  A short list of four options (Options 11, 13, 18 and 19) 

was identified to be taken forward for further consideration.   All four options included provision 

of a southbound free-flow link between the A43 and the M40, removing traffic on this route from 

the Padbury and Cherwell roundabout complex at M40 Junction 10. 

 

1.4 Following a meeting on the 23 of July 2021, National Highways requested that the option for a 

large single grade-separated gyratory (Option 3) be given further consideration to examine 

whether identified capacity constraints could be overcome.  Hence, ADC Infrastructure and 

BWB Consulting jointly prepared and issued Technical Note 82 (TN8) which considers in greater 

detail the opportunity to provide a large single grade-separated gyratory at M40 Junction 10. 

TN8 concluded that the proposed OxSRFI Options 11, 13, 18 and 19 presented in TN5 offer long-

term benefit over a large complex signal controlled roundabout. 

 

1.5 National Highways provided initial feedback on the preferred options (Option 11, 13, 18 and 19) 

presented in TN5 via email on 21 September 2021, including DMRB compliance checks and 

audits of the LinSig modelling which supports TN5.  It was agreed at the Transport Working 

Group meeting held on 24 September 2021 that to assist National Highways with their ongoing 

review of TN5, along with TN8, the Applicant would prepare a response to the feedback 

provided by email on 21 September 2021.  Hence, ADC Infrastructure and BWB Consulting 

jointly prepared and issued a Technical Note 5 Addendum Report3 (TN5 Addendum) which 

provided that response. 

 

1.6 Following a Transport Working Group meeting on 17 November 2021, work was undertaken to 

prepare network models in LinSig such that an analysis of journey times through M40 Junction 

10 could be undertaken. Network LinSig models for the reference case, Option 18, Option 19 

and Option 3c (a further development of Option 3) arrangements for M40 Junction 10 were 

submitted to the Transport Working Group via email on 21 November 2021 with an analysis of 

 
1 Technical Note 5 ӛ M40 Junction 10 Options Report, report reference ADC1794-RP-M -V3, 14 June 2021. 
2 Technical Note 8 ӛ M40 Junction 10 Options 3A and 3B, report reference ADC1794-RP-Q-V4, 06 October 2021. 
3 Technical Note 5 Addendum ӛ M40 Junction 10 Options Report Addendum: Response to National Highways 

Initial Comments on Options 11, 13, 18 and 19, report reference ADC1794-RP-M1, 08 October 2021. 
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journey times.  This showed that all three mitigation options would provide betterment when 

compared to the reference case, particularly in the morning peak hour. The journey time 

analysis results also showed that Options 18 and 19 would provide benefit over Option 3c, with 

little difference between Options 18 and 19. 

 

1.7 Following additional feedback from National Highways via emails on 15 and 19 November 2021, 

the network models were refined, and the journey time analysis was updated and expanded to 

include off-peak and inter-peak hour periods.  A high-level assessment of the options with 

regards to conflicts points (relating to road safety) was also undertaken.  The refined network 

models and analysis was submitted to the Transport Working Group via email on 8 December 

2021. 

 

1.8 A scoring system for the junction options was proposed by National Highways, which was 

developed and agreed with OCC and the Applicant.  Options 3c, 11, 13, 18 and 19 were appraised 

by National Highways in consultation with OCC using the scoring system.  The conclusion of the 

scoring assessment was that the additional off-peak and inter-peak journey time assessment 

and conflict assessment work further supports the conclusion that either Option 18 or 19 are 

the preferred option to take forwards.  

 

1.9 In an email dated 17 January 2022, National Highways confirmed that Options 18/19 are the 

preferred options to be taken forward.  OCC confirmed that they had no objection to Options 

18/19 being taken forward in an email dated 19 January 2022. 

 

1.10 Both Option 18 and Option 19 include a new free-flow link between the A43 south of the 

BaynardӐs Green roundabout and the M40 southbound. The key difference between Options 18 

and 19 was the relocation of the M40 northbound on-slip at Ardley roundabout. Under Option 

18, the M40 northbound on-slip at Ardley roundabout would be moved to the north of the 

junction. 

 

1.11 As part of the further assessment work required for Options 18 and 19, National Highways 

requested that analysis was undertaken to see whether a M40 to A43 northbound free-flow link 

road could be reasonably achieved in the future in terms of geometrical compliance with DMRB, 

formation of appropriate junctions, and environmental impact. 

 
1.12 ADC Infrastructure Ltd and BWB Consulting Ltd have jointly investigated how the northbound 

free-flow link between the M40 northbound and the A43 northbound could be achieved.  This 

technical note has therefore been prepared by ADC Infrastructure Ltd working jointly with BWB 

Consulting Ltd to present the options considered and how the OxSRFI proposals for M40 J10 

could be changed.  

 

1.13 It is concluded that: 

¶ Providing a northbound M40 to A43 free-flow link is feasible within the scale of the OxSRFI 

improvements to M40 Junction 10. 

¶ Providing a northbound M40 to A43 free-flow link enables the previously proposed Ardley 

East junction and proposed new south facing slip roads to be removed from the scheme, 

with reduced potential for environmental impacts. 

¶ A new option, Option 25, is developed, that overall performs better than previous options 

with regards to headroom, journey times, has a similar new of conflict points, and would 

offer buildability advantages. 

 

1.14 Therefore, it is proposed that Option 25 it taken forward as the preferred option instead of 

Options 18 and 19.  
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2.0 M40 TO A43 NORTHBOUND FREE-FLOW LINK OPTIONIONEERING 

 

M40 Junction 10 ӛ OxSRFI mitigation current status  

 

2.1 Following extensive option testing and review, National Highways and OCC have confirmed that 

the proposed mitigation Options 18 and 19 are preferred and can be taken forward for further 

development. 

 

2.2 Options 18 and Option 19 include a new southbound free-flow link between the A43, south of 

the BaynardӐs Green roundabout, and the M40.   As shown on Figure 1 below, the key difference 

between Options 18 and 19 is the relocation of the M40 northbound on-slip at Ardley 

roundabout. Under Option 18, the M40 northbound on-slip would be relocated to the north of 

the roundabout. 

 

 
Figure 1: Key strategic difference between Options 18 and 19 (relocated M40 NB merge) 

 

M40 to A43 northbound link Options 20 to 23  

 

2.3 National Highways acknowledge the strategic advantages and the additional headroom that a 

northbound M40-A43 free-flow link could provide, and they have asked that the Applicant 

undertake an assessment to review if such a facility could be implemented at some point in the 

future, and advise on how this affects the selection of Options 18 or 19.  

 

2.4 For this assessment BWB and ADC have considered several further options which are described 

below.  For all free-flow options the start of the free-flow link road is to the immediate north of 

the existing J10 bridges, as commencing the free-flow link road south of the bridges would 

significantly increase the length of the link road, require complex engineering to take the link 
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over or under the existing Ardley roundabout, would adversely impact the delivery of the Ardley 

Bypass and would be likely to result in negative environmental impacts. 

Option 20  

2.5 The first northbound free-flow link option considered would provide an at grade-roundabout 

with the M40 southbound off-slip and the realigned A43 northbound, as shown at Figure 2 

below.  Under this arrangement, the Padbury roundabout would be replaced by a traffic signal 

controlled junction. 

 

 
Figure 2: Option 20 

 

2.6 The following issues were identified with Option 20: 

¶ The overall footprint of the M40 Junction 10 complex is increased, as is the required land 

take, which could lead to environmental impacts. 

¶ This option does not provide a full northbound free-flow link between the M40 and A43, 

and hence improvements to journey times on this route would be limited. 

¶ The balance of traffic flows at the new M40 southbound exit roundabout mean that it would 

not be possible to provide a reasonable junction arrangement and therefore, the new 

roundabout could become a HGL=FLA9D ӑ:GLLD=F=;CӒ. There would be a risk of traffic 
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queueing on the shortened M40 southbound exit slip-road which could queue back to the 

mainline which would be present road safety concerns. 

¶ Traffic on the M40 southbound approach to Junction 10 would have two junctions to 

navigate (the new roundabout and a signal junction at Padbury) and hence there would be 

further impacts to journey time on this route. 

¶ The new bridge over the M40 mainline is on a significant skew, making it more challenging 

to construct. 

 

2.7 Therefore, this option was not considered suitable for further consideration. 

Option 21 

2.8 Option 21 is shown at Figure 3 below. This option provides a full northbound free-flow link from 

the M40 to the A43, which merges with the A43 northbound traffic from Padbury roundabout on 

approach to the BaynardӐs Green roundabout. However, under this option a new three-arm 

roundabout would still be required to accommodate the A43 northbound movement from 

Padbury roundabout and the M40 southbound off-slip movement.  

 

 
Figure 3: Option 21 
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2.9 The following issues were identified with Option 21: 

¶ The overall footprint of the M40 Junction 10 complex is increased, as is the required land 

take. This could lead to environmental impacts. 

¶ A new roundabout junction would be required at the M40 southbound exit. Due to the 

alignment of the full northbound free-flow link, the length of the M40 southbound exit slip 

road would be further reduced, increasing the risk that queueing traffic could reach the 

end of the slip road and queue back to the mainline which would be present road safety 

concerns. 

¶ The A43 northbound weaving length on the approach to the  9QF9J<ӐK %J==F JGMF<9:GML 
would be very short and could result in road safety concerns. 

¶ The bridge over the M40 mainline is on a significant skew, making it more challenging to 

construct. 

 

2.10 Hence, this option was not considered suitable for further consideration. 

Option 22 

2.11 Option 22 is shown at Figure 4 below.  

 

 
Figure 4: Option 22 
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2.12 This option also provides a full northbound free-flow link from the M40 to the A43, merging with 

the A43 northbound traffic from Padbury roundabout on approach to the BaynardӐs Green 

roundabout.  Option 22 would provide a loop west of the M40 mainline, allowing a much tighter 

alignment of the free-flow link as it crosses the motorway and merges with the A43. 

 

2.13 Option 22 would enable the footprint of the junction to be materially reduced when compared 

to Options 20 and 21. However, the other issues identified with Option 21 would remain and 

therefore, Option 22 was also not considered suitable for further consideration. 

Option 23 

2.14 Option 23 is shown at Figure 5 below. This option provides a full northbound free-flow link from 

the M40 to the A43, with the slip-road loop west of the M40 mainline facilitating a tighter 

alignment of the free-flow link as it crosses the motorway and merges with the A43. However, 

rather than seeking to merge the new northbound free-flow link with the existing A43 on 

approach to BaynardӐs Green roundabout, Option 23 separates the M40/A43 traffic from the 

local traffic, creating a new link between the B4100 east of BaynardӐs Green and Padbury 

roundabout.  A new junction would be created with the B4100. 

 

 
Figure 5: Option 23 

 

2.15 In comparison to Options 20, 21 and 22, Option 23 would have a reduced junction footprint 

whilst removing both the requirement for an additional junction on the M40 southbound exit, 
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and also the requirement for the compromised merge and short weaving section on the 

approach to BaynardӐs Green roundabout. 

 

2.16 Hence, Option 23 was found to be the most appropriate long-term solution for delivering the 

northbound free-flow link. Option 18 could be designed and delivered by OxSRFI such that the 

future upgrade of the junction complex to Option 23 would not be compromised.  
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3.0 M40 JUNCTION 10 ӛ CHANGE OF STRATEGY AND PREFERRED OPTION 

Option 23 ӛ further analysis 

3.1 Section 2 of this report identified Option 23 as the most appropriate long-term solution for 

delivering a M40 to A43 northbound free-flow link.  Option 18 could be designed and delivered 

by OxSRFI such that the future upgrade to Option 23 would not be compromised. 

 

3.2 However, delivering Option 18 and then amending to Option 23 in the future would result in 

redundant infrastructure being implemented by OxSRFI. This would include the A43 

northbound link road bridge across the A43 southbound free-flow link. Further, Option 18 

requires enlargements to Cherwell and Ardley roundabouts which would no longer be 

appropriate under Option 23. These pieces of redundant infrastructure are identified on Figure 

6 below. 

 

 
Figure 6: redundant infrastructure between options 18 and 23 

 

3.3 Further to the above, with the northbound M40 to A43 traffic removed from the M40 Junction 

10 complex, along with the southbound A43 to M40 traffic, congestion issues at the Ardley, 

Cherwell and Padbury roundabouts would be significantly eased. The requirement to remove 

further traffic from the M40 Junction 10 complex, and in particular the Cherwell roundabout 

that was identified as being required under Options 18 and 19 to accommodate the OxSRFI 

development traffic, by providing a traffic signal controlled roundabout (known as Ardley East) 

on the proposed Ardley Bypass to accommodate new M40 south-facing slip roads would be 

eliminated.  Therefore, the Ardley East roundabout would no longer be required.  With the 

northbound M40 to A43 traffic and southbound A43 to M40 traffic removed from the Ardley and 

Cherwell roundabouts, it would be possible to amend these junctions so that they would be 

able to accommodate the additional demand from the OxSRFI development.  

 

3.4 Not providing the Ardley East roundabout is considered to lessen or remove some of the 

potential environmental impacts associated with the Ardley Bypass.  The complex 3D interface 

created by the new bridge over M40 for the new southbound on-slip was likely to require the 

Ardley Bypass to be elevated and taken over Ardley Road which could have significant adverse 

noise and visual impacts on Ardley village.  

 

3.5 Given the above, the options 20 to 23 were reviewed further to see how they could be adapted 

if the Ardley East roundabout and associated new M40 south facing slip roads were removed. 
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3.6 This change of strategy for the overall M40 Junction 10 and Ardley Bypass solution was 

undertaken to see what further options could be developed, with the following objectives: 

¶ maximise the benefits of the northbound and southbound M40-A43 free-flow links; 

¶ minimise the environmental impact of the Ardley Bypass and M40 Junction 10 complex;  

¶ minimise the construction of redundant infrastructure; 

¶ minimise the overall land-take requirements; and minimise the impact on scale and 

construction cost when compared to Options 18/19. 

 

3.7 Two further options were investigated: 

Option 24 

3.8 A further iteration of the M40 Junction 10 mitigation proposals was considered, Option 24, 

which would retain the proposals for the looped M40 to A43 northbound link and omit the 

Ardley East roundabout. This option would not provide the new link between the B4100 east of 

BaynardӐs Green and Padbury roundabout and would instead merge the full northbound free-

flow link with the A43 northbound traffic from Padbury roundabout, as per Options 21 and 22. 

However, the issues identified for Options 21 and 22 would remain and therefore, Option 24 was 

also not considered suitable for further consideration. 

Option 25 ӛ preferred option 

3.9 Option 25 builds on the benefits identified with Option 23 and meets the above objectives. The 

strategic layout of Option 25, including the site access roundabout and the Ardley Bypass, is 

shown on BWB Consulting drawing OxSRFI-BWB-GEN-ZZ-SK-CH-SK031 and an extract is 

shown at Figure 7. 
 

3.10 The key elements of the Option 25 arrangement shown at Figure 7 have been designed to 

achieve the identified objectives as follows: 

¶ The scheme eliminates the requirement for the Ardley East roundabout and the new south 

facing M40 slip roads.  

¶ The Ardley Bypass would therefore be at or below the existing levels, passing under Ardley 

Road, eliminating the complex engineering works required to achieve the 3D layout and 

thereby minimising environmental impacts on Ardley village. 

¶ The northbound and southbound M40-A43 free-flow links significantly reduce traffic flows 

through the M40 Junction 10 complex and materially improve journey times on the SRN. 

¶ The required number of new structures over the M40 is the same as Options 18 and 19, 

therefore minimising the impact on scheme cost. 

¶ The number of new junctions required remains the same as Options 18 and 19, therefore 

minimising the impact on scheme cost. 

¶ The Cherwell roundabout can, with minor improvements, accommodate the OxSRFI traffic 

due to the removal of northbound and southbound traffic between the M40 and the A43. 

¶ No changes to the Padbury roundabout are envisaged as the capacity is increased by the 

committed OCC Housing Growth deal improvement scheme. 

¶ The overall scheme footprint is minimised, and Option 25 would mean that significant 

infrastructure is not built that could become redundant if the northbound free-flow link 

were built in the future. 

 



OXFORDSHIRE SRFI   

TECHNICAL NOTE 9: M40 JUNCTION 10 OPTION 25   

ADC1794-RP-T-V3 

  

14 
 

 
Figure 7: Option 25 - M40 Junction 10, BaynardӐs Green and Ardley Bypass 

Design methodology 

3.11 As discussed in Section 2, provision of the A43 to M40 southbound free-flow link together with 

the M40 to A43 northbound free-flow link removes as significant volume of traffic from the M40 
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Junction 10 complex (approximately 32% of total traffic at the junction in the morning and 

evening peak hour periods4).  

 

3.12 The Option 18 LinSig network model has been amended to represent the Option 25 layout.  This 

network model has then been used as the design tool to inform the required arrangement at 

each of the junctions within the modelled network, including junction type, method of control, 

scale and number of approach/exit lanes. This has followed an iterative process with 

geometrical design input from BWB Consulting Ltd. 

 

3.13 The following sections discuss the design decisions taken at each location and presents the 

preferred layout. 

BaynardӐs Green and the new B4100/link road junction 

3.14 A major driver of the design of the B4100/new link road junction, alongside provision of a 

junction which operates efficiently within capacity, is the requirement to minimise the required 

land-take, and hence the distance between the new junction and the BaynardӐs Green 

roundabout must be minimised whist also providing sufficient distance for queueing vehicles. 

Two options for the new B4100/new link road junction have been considered; a traffic signal 

controlled T-junction and a traffic signal controlled roundabout.  

B4100/new link road T-junction option 

3.15 Option testing using the LinSig network model was undertaken for a traffic signal controlled T-

junction option. The option testing identified that a large junction would be required, as shown 

on Figure 8 below. The T-junction would require two ahead lanes for both the eastbound and 

westbound movements on the B4100. A flared left-turn lane from the B4100 east to the new link 

road would be required, along with two right-turn lanes from the B4100 west. On the new link 

road approach, two left-turn lanes would be required along with a right-turn lane.  

 

 
Figure 8: B4100/new link road -T-junction option 

 
4 Based on 2031 Reference Case traffic flows, Technical Note 6 ӛ M40 Junction 10 Options Report Traffic Flow 

Derivation, report reference ADC1794-RP-N-V2, 11 June 2021 
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3.16 The T-junction would operate in three stages as shown on Figure 9. The B4100 eastbound and 

westbound movements would run in stage 1. The right-turn from the B4100 to the new link road 

would run in stage 2, which would also have the left-turn from the new link road to the B4100 

running under a filter arrow to improve efficiency.  

 

  
Figure 9: B4100/new link road -T-junction option phase/stage arrangement 

 

3.17 The LinSig modelling showed that the B4100/new link road T-junction option would operate 

acceptably in the 2031 morning and evening peak hour scenarios with the OxSRFI development 

in place. The LinSig model network results are provided in Appendix A and the results for the 

B4100/new link road T-junction are summarised in the table below, which shows that the 

practical reserve capacity (PRC) would be positive in both peak hours, indicating that all links 

at the T-junction would operate less than 90% saturated, which is acceptable.  

 

Scenario PRC (%) Total delay 

(pcuhr) 

Longest east-

bound queue (m) 

Longest west- 

bound queue (m) 

2031 AM peak hour 5.6% 20.1 72 30 

2031 PM peak hour 7.8% 15.4 30 50 

 

3.18 The T-junction has been designed such that the central reservoir between the T-junction and 

BaynardӐs Green roundabout could accommodate 100m of queueing vehicles on the B4100 

eastbound and 80m of queuing vehicles on the B4100 westbound. The results in the table above 

show that the internal queueing could be accommodated within the available space. 

 

3.19 Therefore, the T-junction option for the B4100/new link road junction would acceptably 

accommodate the forecast traffic demand. 

B4100/new link road - roundabout option 

3.20 Notwithstanding the above, a roundabout option for the B4100/new link road junction was 

considered to determine if it would be a better option than the T-junction. 

 

3.21 Option testing using the LinSig network model was undertaken for a traffic signal controlled 

roundabout option. The option testing identified that a large junction would be required, as 

shown on Figure 10. The roundabout would require two ahead lanes for both the eastbound 

and westbound movements on the B4100. A flared left-turn lane from the B4100 east to the new 

link road would be required, along with two right-turn lanes from the B4100 west. On the new 

link road approach, two left-turn lanes would be required along with a right-turn lane.  

 

A
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Figure 10: Option 25 BaynardӐs Green and new B4100/link road roundabout option 

 

3.22 The LinSig modelling showed that the B4100/new link road roundabout option would operate 

acceptably in the 2031 morning and evening peak hour scenarios with the OxSRFI development 

in place. The results for the junction are summarised in the table below, which shows that the 

practical reserve capacity (PRC) would be positive in both peak hours, indicating that all links 

at the roundabout would operate less than 90% saturated, which is acceptable.  

 

Scenario PRC (%) Total delay 

(pcuhr) 

Longest east- 

bound queue (m) 

Longest west- 

bound queue (m) 

2031 AM peak hour 15.9% 16.0 42 30 

2031 PM peak hour 15.5% 19.4 42 42 

  

3.23 The roundabout has been designed such that the central reservoir between the roundabout and 

BaynardӐs Green roundabout could accommodate the queueing vehicles on the B4100 

eastbound and westbound. The results in the table above show that the internal queueing 

could be accommodated within the available space. 

 

3.24 Therefore, the roundabout option for the B4100/new link road junction would acceptably 

accommodate the forecast traffic demand. Further, the results show that the roundabout 

would operate with more reserve capacity than the T-junction option in both the morning and 

evening peak hours. The roundabout option also allows the distance between the B4100/new 

link road junction and the BaynardӐs Green roundabout to be reduced to 70m, reducing the 

required land-take. 

N 
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3.25 Therefore, as the roundabout provides the greater capacity and since it is easier to coordinate 

two traffic signal controlled roundabouts than it is to coordinate a traffic signal controlled 

roundabout with a T-junction (two stages at the roundabout, three stages at the T-junction), it 

is the preferred option. The roundabout option could also more easily facilitate a fourth arm to 

the north if required in the future.  

 

3.26 The proposed preliminary layout of the  9QF9J<ӐK %J==F roundabout and the B4100/new link 

road roundabout is shown on BWB Consulting drawing OxSRFI-BWB-GEN-XX-SK-CH-SK042. 

Padbury roundabout 

3.27 Provision of the northbound and southbound M40-A43 free-flow links would remove circa. 2,750 

two-way pcus from Padbury roundabout in the morning peak hour, and circa. 2,650 two-way 

pcus in the evening peak hour. This significant reduction in traffic flow means that no further 

junction improvements would be required to accommodate the OxSRFI traffic flows beyond 

those provided by the committed OCC Housing Growth Deal scheme. The committed Growth 

Deal improvement scheme at the Padbury Roundabout is shown at Figure 11.   

 

 
Figure 11: Padbury roundabout OCC Housing Growth Deal committed improvement scheme 

 

3.28 The committed Growth Deal improvements would upgrade the junction to full traffic signal 

control. Under the committed improvements, the M40 Junction 10 southbound off-slip 

approach would be widened to provide an additional flared lane. 

 

3.29 Under Option 25, the A43 (north) arm would be realigned to the east to allow for the free-flow 

links. Due to the significant reduction in traffic flows on this section of the network, the link 

between Padbury roundabout and the new junction with the B4100 could be provided as single 

carriageway, with the two-lane northbound exit merging down to a single lane 50m to the north 

of the roundabout. The southbound approach would be provided one full lane and one flared 

lane 85m long.  
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3.30 The proposed preliminary layout of the Padbury roundabout is shown on BWB Consulting 

drawing OxSRFI-BWB-GEN-XX-SK-CH-SK042 and an extract is shown on Figure 12 below. 

 

 
Figure 12: Option 25 Padbury roundabout arrangement 

 

3.31 The LinSig model network results are provided in Appendix A and the results for the Padbury 

roundabout are summarised in the table below, which shows that the practical reserve capacity 

(PRC) would be positive in both peak hours, indicating that all links at the junction would 

operate less than 90% saturated, which is acceptable.  

 

Scenario PRC (%) Total delay (pcuhr) 

2031 AM peak hour 10.8% 10.6 

2031 PM peak hour 59.5% 8.6 

 

Cherwell roundabout 

 

3.32 As discussed above, provision of the northbound and southbound M40-A43 free-flow links 

would remove circa. 2,750 two-way pcus in the morning peak hour and circa. 2,650 two-way 

pcus in the evening peak hour from Cherwell roundabout.  Therefore, in contrast to Options 18 

and 19, the new south facing M40 slip roads would not be required and modest improvement 

work at Cherwell roundabout would allow the junction to accommodate the additional traffic 

demand associated with the proposed OxSRFI development. 

 

3.33 Under Option 25, the A43 northbound approach would be amended such that both lanes are 

KM:B=;L LG HJAGJALQ ;GFLJGDӄ 2@= F=9JKA<= D9F= OGMD< := 9F ӏ9@=9<Ӑ D9F= LGO9J<K L@=  ҒҏҎҎ 9F<
the offside lane would be a right-turn lane towards the Cherwell Valley Motorway Service Area 

(MSA) and the M40 southbound on-slip. The circulating carriageway would be widened at the 

A43 southbound approach to facilitate two lanes. Further, the circulating carriageway at the 

Cherwell Valley MSA approach would also be amended to facilitate two lanes exiting onto the 

N 
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M40 southbound on-slip and two lanes exiting on the bridge over the M40 towards the Ardley 

roundabout.   

 

3.34 Under Option 25 the existing M40 southbound merge from the Cherwell roundabout is retained 

and extended so that it is a separate slip road, with a merge downstream of the free-flow merge.   

 

3.35 The proposed preliminary layout of the Cherwell roundabout is shown on BWB Consulting 

drawing OxSRFI-BWB-GEN-XX-SK-CH-SK042 and an extract is shown on Figure 13.   

 

 
Figure 13: Option 25 Cherwell roundabout arrangement 

 
3.36 The LinSig model network results are provided in Appendix A and the results for the Padbury 

roundabout are summarised in the table below, which shows that the practical reserve capacity 

(PRC) would be positive in both peak hours, indicating that all links at the junction would 

operate less than 90% saturated, which is acceptable.  

 

Scenario PRC (%) Total delay (pcuhr) 

2031 AM peak hour 15.0% 17.1 

2031 PM peak hour 24.6% 21.0 

Ardley roundabout 

3.37 Provision of the northbound M40-A43 free-flow links would remove circa. 900 pcus in the 

morning peak hour and circa. 1,400 pcus in the evening peak hour from Ardley roundabout. 

Therefore, the scale of the required works at Ardley roundabout are reduced when compared 

to Options 18 and 19. 

 

3.38 Under Option 25, the Ardley roundabout would be enlarged to the south. The existing M40 

northbound merge slip road would be removed and a new M40 northbound merge would be 

constructed to the north of the roundabout. This relocation of the M40 northbound merge 

enables the M40 to A43 northbound free-flow link to be provided. 
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3.39 The M40 northbound diverge would be realigned to improve the approach road curvature, 

connecting to Ardley roundabout at a priority controlled node. Given the reduced traffic 

demand assessment was initially undertaken to determine whether the roundabout would 

operate acceptably with all arms retained under priority control.  However, it was found that a 

priority controlled arrangement for the proposed Ardley Bypass and A43 southbound arms 

resulted in congestion.  Therefore, the proposed Ardley Bypass arm would operate under traffic 

signal control.  It would connect to the southern side of the Ardley roundabout, where there 

would be three entry lanes and three circulating lanes, and the A43 southbound would also 

connect via a traffic signal controlled node. The existing B430 approach would be provided as a 

priority controlled node, with two entry lanes as existing. 

 

3.40 The proposed preliminary layout of the Ardley roundabout is shown on BWB Consulting 

drawing OxSRFI-BWB-GEN-XX-SK-CH-SK042 and an extract is shown on Figure 14 below. 

 

 
Figure 14: Option 25 Ardley roundabout arrangement 

 

3.41 The LinSig model network results are provided in Appendix A and the results for the Ardley 

roundabout are summarised in the table below, which shows that the practical reserve capacity 

(PRC) would be positive in both peak hours, indicating that all links at the junction would 

operate less than 90% saturated, which is acceptable.  

 

Scenario PRC (%) Total delay (pcuhr) 

2031 AM peak hour 21.4% 15.9 

2031 PM peak hour 20.7% 19.7 
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4.0 ANALYSIS OF M40 JUNCTION 10 PERFORMANCE 

Journey time  

4.1 As part of the option testing process which led to Options 18 and 19 being identified as the 

preferred options to be taken forwards, an analysis of journey times across the M40 Junction 10 

complex were undertaken using network LinSig models. Journey times on key routes across the 

SRN and Oxfordshire highway networks for the 2031 Reference Case scenario (with the OCC 

Housing Growth Deal improvements, without the OxSRFI development) were compared against 

the proposed mitigation options.  Tables were provided to show the comparative differences in 

terms of average journey time per pcu in seconds, and also for total journey in pcuHr.  This 

second metric is the aggregate time taken by traffic travelling on each route.   

 

4.2 The same methodology was adopted for assessing the impact on journey times due to Option 

25 and comparison tables were generated to compare the 2031 morning peak, 2031 evening 

peak, 2031 off-peak and 2031 inter-peak periods for the following:  

¶ Reference Case (without OxSRFI) against Option 25 (with OxSRFI) 

¶ Option 18 against Option 25 (both with OxSRFI) 

¶ Option 19 against Option 25 (both with OxSRFI). 

 

4.3 It is noted that the traffic flow scenarios used for Options 18, 19 and 25 all include the additional 

traffic from the OxSFRI development, whereas the Reference Case scenario does not include the 

additional traffic demand from the OxSRFI.  Therefore, the total journey metric for the routes to 

and from the OxSRFI site (i.e. to and from the Ardley Bypass to each of the other locations) 

includes the additional OxSRFI traffic which increases the overall pcuHr, even if there is a 

reduction in the actual journey time for that route.  Hence, a direct comparison of the total 

journey time metric between the Reference Case and the Options 18, 19 and 25 for these routes 

is not provided.    

 

4.4 The full journey time comparison tables are provided at Appendix B.  By way of a summary of 

those detailed tables, the tables below provide a summary of the total average journey time on 

all assessed routes, and compares this sum of the average journey times across the assessed 

routes for the Reference Case, Option 18 and Option 19 against Option 25. 

 

 
 

4.5 The results at Appendix B and summarised above show that Option 25 would significantly 

reduce journey times across the assessed network when compared to the Reference Case, 

particularly in the morning peak hour. The comparison tables also show that Option 25 would 

Period Option 25 Reference Case Option 18 Option 19

Off-peak 1911 2101 1900 1969

AM Peak 2116 3506 2304 2233

Interpeak 2088 2421 2226 2151

PM Peak 2178 2612 2386 2389

Period Reference Case Option 18 Option 19

Off-peak 190 -11 58

AM Peak 1390 188 117

Interpeak 333 138 63

PM Peak 434 208 211

Average journey time all routes (s)

Difference in journey time to Option 25 (s)
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perform materially better than Options 18 and 19 in the morning and evening peak hours, 

largely due to the provision of the M40 to A43 northbound free-flow link. Option 25 also 

performs better than Options 18 and 19 during the inter-peak periods, with negligible difference 

to Option 18 in the off-peak. 

 

4.6 Therefore, Option 25 would significantly improve journey times across the M40 Junction 10 

complex when compared to the Reference Case (i.e. without the OxSRFI development), offering 

both strategic and local network improvements.  Further, the improved journey time reliability 

provides a cost benefit when applied to trips through this part of the network and would help 

to reduce driver stress in terms of reduced delays and improved experience. 

Headroom  

4.7 The table below provides a comparison between the forecast capacity at the future baseline 

(Reference Case) M40 Junction 10 (with committed Housing Growth Deal improvements, no 

OxSRFI development), with the forecast capacity at the junctions under Options 18, 19 and 25 

with the OxSRFI development in place in the 2031 assessment year.  Reference to Technical 

Note 5 should be made for details of Options 18 and 19. 

 

Comparison of M40 Junction 10 mitigation options (% PRC) in 2031 assessment year 

Junction  

Future baseline layout Option 18 Option 19 Option 25 

AM Peak PM Peak 

AM 

Peak 

PM 

Peak 

AM 

Peak 

PM 

Peak 

AM 

Peak 

PM 

Peak 

BaynardӐs Green  -6.6% -9.9% 5.4% 3.7% 5.3% 2.2% 8.0% 6.2% 

Padbury  -5.6% -3.0% 7.7% 4.7% 5.9% 3.6% 10.8% 59.5% 

Cherwell -25.7% -4.4% 12.2% 4.5% 12.3% 2.6% 15.0% 24.6% 

Ardley 86% (RFC) 99% (RFC) 16.9% 5.1% 11.4% 32.6% 21.4% 20.7% 

 

4.8 As shown in the table above, notwithstanding the Housing Growth Deal improvement that are 

committed at M40 Junction 10,  the future baseline arrangements at BaynardӐs Green, Padbury, 

Cherwell and Ardley junctions would be over capacity in 2031.  These junctions would therefore 

require significant improvement to facilitate background growth to 2031 and to accommodate 

the proposed OxSRFI development.  

 

4.9 The table demonstrates that Options 18 and 19 offer headroom to accommodate background 

traffic growth up to 2031 and the OxSRFI development traffic.  Additionally, under these 

options, there would be headroom at all four junctions to accommodate some future growth. 

 

4.10 Further, the summary results presented above show that Option 25 can also accommodate 

background traffic growth up to 2031 and the OxSRFI development traffic.  However, Option 25 

would provide increased headroom at all four junctions, but particularly at Padbury 

roundabout and Cherwell roundabout. 

Conflict assessments 

4.11 An assessment of the number of conflict points associated with Option 25 has also been 

undertaken.  The three methods adopted by National Highways in their review of Options 3C, 

18 and 19 have been used: 

1. Journeys through the junction complex, including for the number of traffic lanes that 

would be in conflict at each node point on a specific route. 

2. Per junction, number of lanes in conflict:  

o e.g. three entry lanes and two circulatory lanes: 3 + 2 = 5 
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3. Per junction, multiplying conflicting lanes: 

o  e.g. three entry lanes and two circulatory lanes:  3 x 2 = 6 

 

4.12 The results are presented below at Figures 15 to 17 for each of the three methods.  Please refer 

to the conflict assessment spreadsheet5 for the detailed calculations.   

 

4.13 The results show that Option 25 would have a similar number of conflicts to Options 18 and 19.  

Based on the number of conflict points at junctions (method 2), Option 25 has one more conflict 

point than Option 18, and three more conflict points then Option 19.  Based on methods 1 and 

2, Option 25 has 14 fewer, and three fewer, conflicts respectively than Option 18, and three more 

conflicts than Option 19.    

 

 
Figure 15: method 1, conflict assessment based on journeys through the M40 J10 junction 

complex 

 

 
5 OxSRFI ӛ M40 J10 Conflict Assessment ӛ Option 25 

From To Option 18 Option 19 Option 25

A43 north of Baynards Green M40 south 5 5 6

M40 south A43 north of Baynards green 18 17 6

A43 north of Baynards Green M40 north 19 12 18

M40 north A43 north of Baynards green 7 7 11

A43 north of Baynards Green B430 (or Ardley Bypass) 18 18 14

B430 (or Ardley Bypass) A43 north of Baynards green 16 15 18

M40 north B430 (or Ardley Bypass) 16 14 11

B430 (or Ardley Bypass) M40 south 6 6 11

M40 south B430 (or Ardley Bypass) 1 1 2

B430 (or Ardley Bypass) M40 north 7 9 5

M40 north MSA 6 6 5

M40 south MSA 13 12 11

MSA M40 south 6 6 2

MSA M40 north 10 3 10

B4100 east B4100 west 7 7 10

B4100 west B4100 east 7 7 8

Option 18 Option 19 Option 25

Totals 162 145 148

Number of conflict points 
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Figure 16: method 2, conflict assessment per junction basis (summation) 

 

 
Figure 17: method 3, conflict assessment per junction basis (multiplying) 

 

4.14 The table below summarises the conflicts by method and calculates an average. 

 

Opt 18 Opt 19 Opt 25

M40 SB Offslip

A43 SB

A43 SB 4 4 5

Services 5 5 6

A43 NB 4 4 3

A43 SB 4 4 4

M40 NB offslip - - 4

Ardley Bypass 6 5 6

B430 7 6 5

Ardley Bypass N 5 5 -

M40 NB Offslip 5 5 -

Ardley Bypass S 6 6 -

A43 NB - - 5

B4100 WB - - 5

B4100 EB - - 5

Total 54 52 55

Example:

Three entry lanes and 2 circulating lanes

= 3 + 2 = 5

Junction Node

Padbury 

Rbt
8 8

Number of Lanes in conflict

7

New 

A43/B4100 

junction

Cherwell 

Rbt

Ardley Rbt

New 

Bypass 

Rbt

Opt 18 Opt 19 Opt 25

M40 SB Offslip

A43 SB

A43 SB 3 3 6

Services 6 6 8

A43 NB 3 3 2

A43 SB 4 4 4

M40 NB offslip - - 4

Ardley Bypass 8 4 9

B430 10 8 6

Ardley Bypass N 6 6 -

M40 NB Offslip 6 6 -

Ardley Bypass S 9 9 -

A43 NB - - 6

B4100 WB - - 6

B4100 EB - - 4

Total 70 64 67

Example:

Three entry lanes and 2 circulating lanes

= 3 x 2 = 6

15

Junction Node

Padbury 

Rbt
15

Product of conflicting lanes

12

New 

A43/B4100 

junction

Cherwell 

Rbt

Ardley Rbt

New 

Bypass 

Rbt
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4.15 Based on the average of the assessment methods, Option 19 has the least number of conflicts, 

followed by Options 25 and then Option 18.  

Future adaptability 

4.16 Provision of the northbound and southbound free-flow links between the A43 and M40 and vice 

versa by the OxSRFI development would deliver the long-term strategic requirement for 

improving the operation of the SRN.  

 

4.17 This key strategic infrastructure reduces traffic volumes the M40 Junction 10 complex to 

provide capacity for the OxSRFI traffic along with significant headroom to accommodate future 

growth, with only minor improvements to the Padbury and Cherwell roundabouts.  

 

4.18 National Highways could consider the future grade-separation of the Baynards Green 

roundabout to further improve capacity and journey time reliability on the M40-A43 corridor.  

 

  

Method Option 18 Option 19 Option 25

Journey based 162 145 148

Junction summing 54 52 55

Junction multiplying 70 64 67

Average 95 87 90

Number of conflicts
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5.0 GEOMETRY ASSESSMENT 

Link road geometry 

5.1 The geometry of the new connector roads has been assessed against DMRB standards CD 109, 

CD 122 and CD 127, which are the principal geometric design standards to be used in the design.  

The following table sets out for each connector road the design speed, cross-section and 

provides comments on key geometric features.  The cross-sections are determined based on 

the link type and forecast traffic flows. 

 

Link 
Ref to 

drawing 
Link type 

Design speed (and 

how it is derived) 

Cross-

section 
Commentary on compliance with standards 

A43-M40 

SB free 

flow link 

 

OxSRFI-

BWB-GEN-

XX-SK-CH-

SK021 

 

Interchange 

link 

85kph (CD 122 Table 

5.4) 
IL2A 

Use of 360m radius is 1-step below desirable 

minimum but that is a departure from CD 122 

para 1.3 

Cross-section has a lane reduction taper prior to 

the merge (see merge assessment below) 

Hard-shoulder is not provided under the existing 

bridges in J10, departure from CD 127 

M40 J10 SB 

merge slip 

road  

OxSRFI-

BWB-GEN-

XX-SK-CH-

SK036 

Slip Road 
70kph (CD 122 Table 

5.4) 
MG1A 

Compliant geometry . Link is <0.75km and hence 

is designed as a slip road. 

M40 J10 NB 

diverge slip 

road  

OxSRFI-

BWB-GEN-

XX-SK-CH-

SK039 

Slip Road 
70kph (CD 122 Table 

5.4) 
DG2A 

Use of 255m radius is 1-step below desirable 

minimum but that is a departure from CD 122 

para 1.3 

Cross-section at the start of the slip road: 

existing lane widths are below standard width 

(existing departure from CD 127) 

M40-A43 

NB free 

flow 

OxSRFI-

BWB-GEN-

XX-SK-CH-

SK035 

Interchange 

link 

85kph (CD 122 Table 

5.4) 
IL2A 

SSD of 295m achieved from back of nose into 

the loop (compliant), but the SSD into the 

diverge from the mainline reduces to approx. 

260m due to the existing bridges (departure 

from CD 122 para 3.34) 

Hard-shoulder is not provided under the existing 

bridge, departure from CD 127 (this is an existing 

issue with the existing merge) 

Low-radius loop is compliant with standard but 

potential departure from CD 122 para 5.14 to 

retain some existing woodland within the loop 

M40 J10 NB 

merge slip 

road  

OxSRFI-

BWB-GEN-

XX-SK-CH-

SK037 

Slip Road 
85kph (CD 122 Table 

5.4) 
IL1A 

Compliant geometry . Link is >0.75km and hence 

is designed as an interchange link, but is <1km 

so a single lane is acceptable.  Low-radius loop 

is provided on the link which is approx. 180 

degrees. 

 9QF9J<ӐK
Green link 

road 

OxSRFI-

BWB-GEN-

XX-SK-CH-

SK036 

Link road 85kph (CD 109) S2 Compliant geometry 

 

5.2 It can be seen from the above that there are a small number of departures from standard 

proposed.  There are two primary reasons for these departures as follows: 

 

¶ Use of radii below desirable minimum are to enable the scheme to be of a scale that is 

compatible with an overarching sustainability and environmental driver to retain a 

compact overall junction layout that sits within the general footprint of the existing 

highway network; and 
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¶ Retention of the existing bridges within J10 to avoid the disruption and cost associated 

with replacing them, this results in the hard shoulder departures, northbound visibility 

departure into the diverge and the southbound merge layout. 

 

5.3 It is considered that the departures can be justified accordingly and that any residual risks can 

be appropriately mitigated.  Formal submissions for departures will be made in due course. 

Merge and diverge assessment 

5.4 A merge and diverge assessment has been undertaken for all of the merges and diverges at J10 

including the new free-flow link connections to the M40.  The traffic data used for the 

assessment has been extracted from the 2031 Do Something traffic flows presented in Technical 

Note 64.  A copy merge and diverge flows are provided at Appendix C.  The following table sets 

out the findings of this assessment. 
 

Merge/Diverge CD 122 

required 

layout 

Proposed 

layout 

Compliant with 

standards?  

Commentary 

SB diverge A (taper) A1 (taper) Yes Existing diverge retained 

SB free flow 

merge 

E (lane gain 

with ghost 

island) 

B (extended 

auxiliary lane) 

No The slip road flow is only just above the 

threshold for two lanes, extended auxiliary 

lane is provided as mitigation 

A 2-into-1 lane merge is provided on the 

connector road prior to the merge. 

SB Cherwell 

merge 

A (taper) A (taper) Yes Sufficiently spaced beyond free flow 

NB Ardley diverge  A (taper) A1 (taper) Yes Existing diverge retained 

NB free flow 

diverge 

D (lane drop 

with ghost 

island) 

A1 (taper) No The slip road flow is only just above the 

single lane diverge threshold and there is 

no lane drop 

NB merge D (single lane 

gain) 

B (auxiliary 

lane) 

To be discussed with 

NH SES, for existing 

merges layout D can 

be substituted by 

layout B 

Cannot provide lane gain on M40 but 

auxiliary lane will assist with merging and 

replicates existing merge layout 

 

5.5 It is considered that the departures from standard needed for the southbound free flow merge 

and northbound free flow diverge will be justifiable based on the same overall justification as 

set out above for the link road departures. 

 

5.6 There is potential for National Highways to promote, as part of a future road investment 

strategy (RIS) motorway widening or four lane all-lane running between Junctions 9 and 10.  

This would change the south facing merges and diverges at Junction 10. 

 

5.7 With the Option 25 scheme in place, it is envisaged these merges and diverges would be 

amended as follows for such a future scheme: 

¶ The free-flow southbound merge extended auxiliary lane can become the new fourth 

lane; 

¶ The southbound merge from Cherwell would then form a taper merge onto a four lane 

motorway instead of a three lane motorway; 

¶ The northbound diverge to Ardley can be retained as a taper diverge from a four lane 

motorway instead of a three lane motorway; and 

¶ The free-flow northbound diverge would become a lane drop.  Without reconstruction of 

the existing bridges this would need to be a Layout C diverge (single lane drop diverge 

without ghost island or auxiliary lane). 
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Ardley Bypass 

5.8 The general arrangement and vertical alignment for the proposed Ardley Bypass is shown at 

drawing OxSRFI-BWB-GEN-XX-SK-CH-SK038.  Detail of the proposed Ardley Road bridge ober 

the bypass is shown at OxSRFI-BWB-GEN-XX-SK-CH-SK039. 

Detailed junction geometry 

5.9 A detailed assessment has not been undertaken at this stage, and this will be done as the 

junction designs are developed.  It has been noted that there may be some departures from 

standard needed in relation to entry path curvature for approaches to signalised roundabouts. 
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6.0 ENVIRONMENT AND BUILDABILITY 

Environment 

6.1  -HLAGF Ґғ @9K :==F ;GFKA<=J=< :Q L@= HHDA;9FLӐK L=9E G> HJofessional consultants across the 

areas of assessment that might be expected to arise in an Environmental Assessment (leading 

to an Environmental Statement) process. Each consultant was also asked to compare Option 

25 against Options 18 and 19. The findings summarised in this section.  It should be noted that 

the assessment is based upon the high-level detail available at the stage of writing. 

 

Lighting 

 

6.2 Option 25 will increase lighting levels within the boundary of the Highways Works with visibility 

also possible from some receptors in Ardley. However, it is unlikely that potential receptors with 

views of the J10 Improvement Works would be subjected to an increase in obtrusive light due 

to existing lighting, and the embedded mitigation measures and compliance with lighting 

standards which will minimise light spill.  

 

Landscape and Visual 

 

6.3 The Option 25 does not appear to impact upon any additional designated or particularly 

sensitive landscape areas or features. It would directly impact upon some additional trees and 

a small woodland area immediately to the north of the proposed loop but this is not thought to 

be of any particular landscape value and mounding with woodland planting would be included 

around part of the loop to mitigate effects. 

 

6.4 In terms of the proposals south of the junction and to the east of Ardley, Option 25 appears to 

offer a number of landscape and visual benefits compared to Options 18/19, with the bypass 

route generally sited at and below existing ground levels and without the need for an elevated 

south bound slip passing over the motorway.  These changes would be welcome in landscape 

and visual terms. 

 

6.5 In visual terms, whilst the new loop arrangement may be visible from a limited number of 

additional locations and properties on the northern edge of Ardley, and from a series of nearby 

public footpaths, these potentially additional effects are likely to be more than offset by the 

visual improvements from the changed arrangements further south (and to the east of Ardley). 

 

6.6 Overall, based upon this desk-based review it is considered that J10 Option 25 is likely to result 

in an improved landscape and visual solution (in comparison to Options 18 and 19).  

 

Noise 

 

6.7 Option 25 is likely to offer some beneficial reductions in road traffic noise levels to some of the 

nearest receptors. The removal of the previously proposed southern slip roads, and reduction 

in traffic travelling southbound along the bypass from Ardley roundabout to the now removed 

Ardley East roundabout, is likely to result in less road traffic noise than the previous options at 

the nearest receptors. 

 

6.8 The removal of Ardley East roundabout and changes to Ardley Road removes a beneficial 

reduction in traffic noise compared with the previous options, however, the flows on the B430 

would still be expected to be lower due to it being stopped up to the south and therefore the 

beneficial reductions in noise level along this road would be maintained.  
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6.9 Additional noise mitigation is potentially required to manage noise levels for proposed changes 

in this option for a small number of receptors north of Ardley Roundabout and BaynardӐs Green.  

Proposed changes to Ardley Roundabout to the south are not considered to be materially 

different from the previous options.    

 

Flood Risk 

 

6.10 The floodplain and watercourse is shown in Figure 18 below.  Option 25 would require a new 

road link across the floodplain west of the M40, at this point the floodplain is narrower and there 

is land available to provide compensation floodplain. 

 

 
Figure 18: watercourse and floodplain at J10 

 

6.11 The flood extents in Option 25 would likely be reduced compared with the previous options. 

The scheme would seek to retain existing culvert sizes and therefore the proposals appear 

acceptable from a flood risk perspective.  

 

Ecology 

 

6.12 Option 25 would result in slightly greater ecological losses, namely of woodland and tree 

habitat in comparison to the previously considered options.  However, there would also be 

opportunities to mitigate this through additional structural planting throughout the J10 

Improvement Works area.  
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6.13 Option 25 does not impact upon any additional designated sites of ecological value.   

Buildability 

6.14 Option 25 has considerable buildability advantages over the previous options as the majority of 

the highway works are off-line from the existing highway network.  This will mean that new road 

links can be opened to traffic once completed, thus reducing traffic from the existing junctions 

which will make the works to those junctions easier to construct. 

 

6.15 Option 25 would build on the committed OCC Housing Growth Deal highways works at Padbury 

JGMF<9:GML 9F< 9QF9J<ӐK%J==F JGMF<9:GMLӅ and it would minimise any abortive construction 

by that scheme.  This would minimise traffic disruption. 

 

6.16 The new bridge over the M40 is at a skew of less than 45 degrees which is easier to construct 

than in other options.  Furthermore, all three bridge structures for the J10 works are in the same 

general area of the scheme which will simplify construction in terms of compounds and access 

to the bridge works. 
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7.0 LOCAL ACCESS, WALKING AND CYCLING  

Local access and Cherwell MSA 

7.1 As well as providing for strategic road traffic between the M40 and A43, M40 Junction 10 is the 

DG;9D BMF;LAGF GF L@= +ҒҎ >GJ 9;;=KK LG J<D=QӅ &=Q>GJ< .9JCӅ 9F<Ӆ NA9 L@=  9QF9J<ӐK %J==F
roundabout, the northern side of Bicester.  M40 Junction 10 is also the junction for the Cherwell 

Valley MSA. 

 

7.2 Option 25 would retain access to and from Ardley via Ardley roundabout.  However, traffic levels 

would be significantly reduced due to the proposed Ardley Bypass becoming the new route for 

all B430 traffic.  Option 25 would retain the existing connectivity for Ardley Road.  

 

7.3 As is currently the case, Option 25 would require road users to use several individual junctions 

to use the MSA as shown in the table below. 

 

Direction Access to MSA Exit from MSA 

M40 

Southbound 

Via Padbury and Cherwell junctions  

(as existing) 

Via Cherwell (as existing) 

M40 

Northbound 

Via Ardley and Cherwell 

(as existing) 

Via Cherwell and Ardley 

(as existing, but with the 

northbound on-slip relocated to the 

northern side of Ardley 

Roundabout) 

A43 

Southbound 

Via BaynardӐs Green, the B4100/new link 

road junction, Padbury and Cherwell 

(one additional junction) 

n/a 

A43 

Northbound 

n/a Via Cherwell, Padbury, the 

B4100/new link road junction and 

BaynardӐs Green (one additional 

junction) 

Walking and cycling 

7.4 With the removal of all SRN through traffic between the A43 and M40 south from the Ardley, 

Cherwell and Padbury roundabouts there is capacity headroom created in these junctions.  This 

means that Option 25 could give an opportunity for providing crossing facilities for pedestrians 

and cyclists. 

 

7.5 An initial route for improving connectivity through Junction 10 is shown on drawing OxSRFI-

BWB-GEN-XX-SK-CH-SK042, this will be assessed in detail as part of the Walking, Cycling 

Horse-Riding Assessment and Review (WCHAR) process.  The existing bridges do not, however, 

have wide enough hardened verges to accommodate a cycle route so these bridges are likely to 

present an ongoing constraint for cycle connectivity. 
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8.0 SUMMARY AND CONCLUSIONS  

8.1 ADC Infrastructure Ltd and BWB Consulting Ltd are appointed by Oxfordshire Railfreight Ltd 

(the Applicant) to assess and design the transport and infrastructure requirements of a 

Nationally Significant Infrastructure Project (NSIP), that being a proposed Strategic Rail Freight 

Interchange in Oxfordshire, to be known as Oxfordshire Strategic Rail Freight Interchange 

(OxSRFI).  

 

8.2 Throughout the period June 2021 to January 2022, in consultation with National Highways and 

OCC, ADC and BWB have undertaken option assessment work to consider and identify an 

improvement scheme at M40 Junction 10 that, along with the proposed bypass of Ardley village, 

would provide the required access to the SRN for the OxSRFI development, along with aiding 

the delivery of planned growth and development across the wider area. 

 

8.3 In January 2022, National Highways and OCC confirmed that Options 18 and 19 that have been 

developed by ADC and BWB were the preferred options to be taken forward.  

 

8.4 Both Option 18 and Option 19 include the proposal for a new free-flow link between the A43 

south of the BaynardӐs Green roundabout and the M40 southbound. The key difference between 

Options 18 and 19 was the relocation of the M40 northbound on-slip at Ardley roundabout. 

Under Option 18, the M40 northbound on-slip at Ardley roundabout would be moved to the 

north of the junction. 

 

8.5 As part of the further assessment work required for Options 18 and 19, National Highways 

requested that analysis was undertaken to see whether a M40 northbound to A43 northbound 

free-flow link road could be reasonably achieved in the future in terms of geometrical 

compliance with DMRB, formation of appropriate junctions, and environmental impact. 

 
8.6 ADC and BWB have jointly investigated how the northbound free-flow link between the M40 

northbound and the A43 northbound could be achieved.  This technical note has therefore been 

prepared to present the options considered and how the OxSRFI proposals for M40 J10 could 

be changed. 

 
8.7 The work undertaken and presented in this technical note has considered what further options 

could be developed, with the following objectives: 

¶ maximise the benefits of the northbound and southbound M40-A43 free-flow links; 

¶ minimise the environmental impact of the Ardley Bypass and M40 Junction 10 complex;  

¶ minimise the construction of redundant infrastructure; 

¶ minimise the overall land-take requirements; and minimise the impact on scale and 

construction cost when compared to Options 18/19. 

 
8.8 It has been shown that Option 18 would be compatible with the future provision of a M40 

northbound to A43 northbound free-flow link.  However, providing Option 18 and then 

amending to provide the northbound free-flow link in the future would result in redundant 

infrastructure being implemented by OxSRFI.  

 
8.9 It was also established that with the northbound M40 to A43 traffic removed from the M40 

Junction 10 complex, along with the southbound A43 to M40 traffic, congestion issues at the 

Ardley, Cherwell and Padbury roundabouts would be significantly eased. The requirement to 

remove further traffic from the M40 Junction 10 complex, and in particular the Cherwell 

roundabout that was identified as being required under Options 18 and 19 to accommodate the 

OxSRFI development traffic would be eliminated.  Under Option 18 and 19 this is achieved by 

providing a traffic signal controlled roundabout (known as Ardley East) on the proposed Ardley 
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Bypass to accommodate new M40 south-facing slip roads.  However, with the northbound M40 

to A43 traffic and southbound A43 to M40 traffic removed from the Ardley and Cherwell 

roundabouts, it would be possible to amend these junctions so that they would be able to 

accommodate the additional demand from the OxSRFI development, without the requirement 

for new south facing M40 slip roads.  

 
8.10 Not providing the Ardley East roundabout and new south facing slips is considered to lessen or 

remove some of the potential environmental impacts associated with the proposed Ardley 

Bypass.  The complex 3D interface created by the new bridge over M40 for the new southbound 

on-slip was likely to require the Ardley Bypass to be elevated and taken over Ardley Road which 

could have significant adverse noise and visual impacts on Ardley village.  

 

8.11 As a result, Option 25 has been developed as shown on drawing OxSRFI-BWB-GEN-ZZ-SK-CH-

SK031, which would achieve the following: 

¶  The scheme eliminates the requirement for the Ardley East roundabout and the new south 

facing M40 slip roads.  

¶ The Ardley Bypass would therefore be at or below the existing levels, passing under Ardley 

Road, eliminating the complex engineering works required to achieve the 3D layout and 

thereby minimising environmental impacts on Ardley village. 

¶ The northbound and southbound M40-A43 free-flow links significantly reduce traffic flows 

through the M40 Junction 10 complex and materially improve journey times on the SRN. 

¶ The required number of new structures over the M40 is the same as Options 18 and 19, 

therefore minimising the impact on scheme cost. 

¶ The number of new junctions required remains the same as Options 18 and 19, therefore 

minimising the impact on scheme cost. 

¶ The Cherwell roundabout can, with minor improvements, accommodate the OxSRFI traffic 

due to the removal of northbound and southbound traffic between the M40 and the A43. 

¶ No changes to the Padbury roundabout are envisaged as the capacity is increased by the 

committed OCC Housing Growth deal improvement scheme. 

¶ The overall scheme footprint is minimised, and Option 25 would mean that significant 

infrastructure is not built that could become redundant if the northbound free-flow link 

were built in the future. 

 
8.12 An assessment of junction capacity was undertaken which demonstrates that Option 25 would 

accommodate background traffic growth up to 2031 and the OxSRFI development traffic, whilst 

providing increased headroom compared to Options 18 and 19.  A conflict assessment shows 

that Option 25 would have a similar number of conflicts to Options 18 and 19, with Option 19 

having the least number of conflicts, followed by Options 25 and then Option 18.  

 

8.13 Journey time assessment shows that Option 25 would significantly reduce journey times across 

the assessed network when compared to the future baseline without the OxSRFI scheme, 

particularly in the morning peak hour.  Option 25 would perform materially better than Options 

18 and 19 in the morning and evening peak hours, largely due to the provision of the M40 to A43 

northbound free-flow link. Option 25 also performs better than Options 18 and 19 during the 

inter-peak periods, with negligible difference to Option 18 in the off-peak. 

 

8.14 Option 25 has buildability advantages over the previous options as the majority of the highway 

works are off-line from the existing highway network.  This will mean that new road links can be 

opened to traffic once completed, thus reducing traffic from the existing junctions which will 

make the works to those junctions easier to construct. 

 

8.15 Based on the assessment work included in this technical note is it concluded that: 
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¶ Providing a northbound M40 to A43 free-flow link is feasible within the scale of the OxSRFI 

improvements to M40 Junction 10. 

¶ Providing a northbound M40 to A43 free-flow link enables the previously proposed Ardley 

East junction and proposed new south facing slip roads to be removed from the scheme, 

with reduced potential for environmental impacts. 

¶ Option 25 overall performs better than previous options with regards to headroom and 

journey times. 

 

8.16 Therefore, it is proposed that Option 25 it taken forward as the preferred option. 
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Design Speed: 85kph

1. Do not scale this drawing. All dimensions must be checked/ verified
on site. If in doubt ask.

2. This drawing is to be read in conjunction with all relevant architects,
engineers and specialists drawings and specifications.

3. All dimensions in metres unless noted otherwise. All levels in
metres unless noted otherwise.

4. Any discrepancies noted on site are to be reported to the engineer
immediately.
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