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Introduction 

1. Vectos Microsim (VM) has been commissioned by Warwickshire County Council (WCC) to re-

asses the Nuneaton and Bedworth Borough Plan in their newly updated Paramics models1. 

2. The purpose of this assessment is to provide a comparison of the end of Borough Plan 

impacts as highlighted in the new models, and the impacts published in the Strategic 

Transport Assessment2 (STA), which made use of the previous version of these models. 

Background 

3. An extensive update to the Nuneaton and Bedworth Wide Area (NBWA) Base model was 

carried out throughout 2017, following the completion of the STA. Subsequently, forecasting 

was carried out using this new Base model that resulted in a revised set of future year 

Reference models and a new 2031 Borough Plan model. 

4. The Base model update included the following: 

 Update to the newest version of S-Paramics; 

 Revise the network coverage (Bulkington area was cordoned from the model for more 

detailed analysis in separate assessment3); 

 Review the network calibration and inclusions to reflect the 2016 network conditions; 

 Rationalise the zones by defining zone types and utilising Census and Mobile Network 

Data; 

 Update the demand matrices to reflect 2016 levels; and 

 Validate the resulting model against 2016 Journey Time data from Traffic Master. 

5. The above objectives have resulted in an updated Base model that is fundamentally different 

in composition and network structure e.g. the network coverage has reduced and the zone 

system has been changed. Additionally, the Base year has changed from 2009 to 2016. 

                                                
1 WCC, Nuneaton and Bedworth Wide Area Model – 2016 Base, 2031 Reference Case and 2031 Local 
Plan 
2 WCC, Nuneaton and Bedworth Borough Council Strategic Transport Assessment, August 2016 
3 WCC, Bulkington Assessment, January 2018  
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6. However, the aim remains the same i.e. to replicate the average network conditions in the 

specific year, and the Base model’s use as a foundation on which to build the future year 

scenarios remains its primary purpose. The updated Base model has therefore been used to 

forecast a 2031 Reference and a 2031 Borough Plan scenario. 

7. The forecasting methodology itself has remained in line with the previous method, however, 

the following inputs have changed since the previous forecasting was carried out, and have 

therefore been updated: 

 The NTEM and NTM forecasts in TEMPRO have been updated. The update has made use 

of the most recent forecasts, namely NTEM v7.2 and NTM AF15 dataset. Previous 

forecasting used the current datasets available at the time (NTEM v6.2 and NTM AF09). 

 The Committed Development schedule has been reviewed and updated to account for 

developments that have been given status during the interim period, or where revised 

data was now available. 

 The update has included additional network updates to account for new or revised 

schemes that are now fully funded/designed and as such, now classed as committed. 

This included the A47 corridor schemes (A47/Eastboro Way and A47/Higham Lane).  

 The quantum of development assigned to the strategic allocations within the Borough 

Plan has been revised since the previous round of tests. The resulting demands have 

therefore been updated to reflect this. 

 Following the revision to the NBWA model network the Bulkington area was removed. 

The Bulkington sites allocated in the Plan have been modelled within WCC’s newly 

developed Bulkington model, however, the outputs from that model have been fed 

back into the Wide Area model to ensure the demand levels associated with these sites 

were also accounted for in this revised strategic assessment. 

8. All other assumptions, including the access arrangements to the allocated sites and the 

proposed mitigation strategy, have remained consistent the previous tests.  

9. The objective was to produce a model that reflects the future year conditions in a given year 

(i.e. 2031) and under two alternative scenarios (i.e. with and without the inclusion of the 

Borough Plan sites). With the exception of the reduced network extent, the only changes 

relate to the update of the information used to inform the model development and the 

forecasting process. 

10. WCC has requested that the impact, i.e. the Borough Plan versus the Reference Case, be 

quantified using the newly updated models to ascertain whether or not there are any 

significant differences in the conclusions drawn from the two sets of models.  

Results Analysis 

11. The following section of this report presents the results obtained from detailed testing 

undertaken using the updated NBWA Paramics model scenarios, namely the 2031 Reference 

and the 2031 Borough Plan ‘Do Something’ (DS) scenario. 
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12. The mitigation measures included within the Borough Plan DS scenario are consistent with 

those listed in the STA4. 

13. Results analysis is focussed at a strategic level and is presented in the same format as in the 

STA to allow for a direct comparison. 

Network Statistics 

14. The following statistics have been collected: 

 Trip Completion Rate (%) – Completed trips as a percentage of the scenario’s total 

demand levels. 

 Average Journey Time (seconds) – The average travel time of a completed trip during 

the model simulation period. 

 Average Journey Speed (Kmph) – The average speed travelled by all vehicles that 

completed a journey during the model simulation period. 

15. The model update has resulted in a reduction in the network coverage and a change in the 

zone system. For these reasons, coupled with the fact the Base model has been updated 

using new counts and updated forecasting factors have been used, the total demands in the 

comparable scenarios have also changed. 

16. All other things being equal, these changes are expected to impact the network statistics 

being reviewed. Trip lengths, trip numbers, and the composition of speed limits on the links 

comprising each trip, have changed. As such, these statistics are not appropriate for direct 

comparison between the STA versions and new versions of the same scenario. 

17. However, the relationship between the Reference (Ref) and the Borough Plan (BP DS) 

scenarios, when comparing within the same set of models, can be used to gauge whether 

the impact (in percentage terms) is similar. Additionally, looking solely at the new updated 

scenarios, an indication of the likely impact of the Borough Plan (inclusive of proposed 

mitigation) against the 2031 Reference can be assessed in isolation. 

18. The statistics from the new model scenarios are presented in Figure 1 to Figure 3 and a 

comparison of the percentage changes, from the two sets of models, are provided in Table 1 

to Table 3. 

Trip Completion Rate 

19. To understand how much demand is either unreleased or left on the network at the end of 

the simulation period the number of completed trips has been compared against the total 

demand levels assigned within the model. 

                                                
4 WCC, Nuneaton and Bedworth Borough Council Strategic Transport Assessment, August 2016, Table 
20 
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Figure 1: Trip Completion Rate [New Model] 

 

20. The figure above illustrates that the percentage of total trips that are completed during the 

AM and PM period falls marginally against the Reference levels when the 2031 Borough Plan 

demands and mitigation schemes are included. This equates to an approximate reduction in 

completion rate of 0.5% in the AM and 2.5% in the PM. 

21. The increase in demand in the 2031 Borough Plan scenario, when compared to the 2031 

Reference scenario, equates to approximately 11% in each period; an additional 12.9k trips 

across the AM period and an additional 14.3k trip across the PM Period. Of this significant 

level of additional demand 11.7k and 10.0k extra trips are shown to complete their journey 

in the AM and PM period respectively when tested in the BP DS scenario. This clearly 

indicates that the proposed mitigation in this scenario is providing additional capacity that is 

allowing the majority of the Borough Plan demands to complete their trips, and with little 

impact on the completion rate that would be experienced in the Reference scenario i.e. 

without the Borough Plan. 

22. A comparison of the completion rates taken from the updated set of models and the STA 

versions is presented in the Table below. 

 Table 1:  Trip Completion Rate  - New Model v. STA Model 

 2031 Ref NEW 2031 BP DS NEW 2031 Ref STA 2031 BP DS STA 

AM Period 95.1% 94.6% 92.9% 92.8% 

Difference -0.5% [GEH=0] -0.1% [GEH=0] 

PM Period 94.8% 92.3% 94.5% 92.5% 

Difference -2.7% [GEH=0] -2.1% [GEH=0] 

 

23. It can be seen from the figures in the above table that similar impacts (in terms of 

completion rate) are being recorded in the updated scenarios and the STA scenarios. In both 

cases the impact is marginal (i.e. ~2.7% or less in both periods). Additionally, both sets of 
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models highlight the PM period as being the period that shows the highest reduction in 

completion rate. 

Average Journey Time 

24. Analysis of the average journey time recorded in the two updated scenarios is presented in 

the figure below. 

Figure 2: Average Journey Time [New Model] 

 

25. It can be seen that with the inclusion of the 2031 level of Borough Plan growth the journey 

times on the network increase on the 2031 Reference Case; by 12 seconds in the AM period 

and 62 seconds in the PM period, representing approximately 2% and 11%, respectively. 

26. This level of increase is similar in magnitude to the results presented in the STA (particularly 

when the GEH statistic is used), and appears to follows a similar pattern e.g. the impact is 

most pronounced in the PM period and the resulting average times are reasonably 

consistent between the AM and PM periods. Both sets of results are presented in the table 

below. 

Table 2:  Average Journey Time - New Model v. STA Model 

 2031 Ref NEW 2031 BP DS NEW 2031 Ref STA 2031 BP DS STA 

AM Period 589 601 644 652 

Difference 2% [GEH=0.5] 1.3% [GEH=0.3] 

PM Period 571 633 580 649 

Difference 10.9% [GEH=2.5] 11.8% [GEH=2.8] 
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Average Journey Speed 

27. Analysis of the average journey speeds recorded in the two updated scenarios is presented 

in the figure below. 

Figure 3: Average Journey Speed [New Model] 

 

28. Analysis of the figure above reveals that the inclusion of the Borough Plan demands has a 

nominal impact on the average speeds experienced on the network. The PM speeds show 

the largest reduction, with the average speed dropping by approximately 2 km/h. 

29. It is therefore fair to conclude that the speeds remain relatively unaffected by the Borough 

Plan demands when the full set of mitigation is in place. Given the significant increase in 

demands it is clear that the proposed schemes do effectively mitigate much of the Borough 

Plan impact in both the AM and the PM period.  

30. A comparison of this impact with that presented in the STA confirms a generally consistent 

conclusion. Given the low numbers, the use of the GEH statistic is more appropriate than the 

percentages, and in this case, the impacts recorded in the two sets of models are shown to 

be very similar. 

Table 3:  Average Journey Speed - New Model v. STA Model 

 2031 Ref NEW 2031 BP DS NEW 2031 Ref STA 2031 BP DS STA 

AM Period 34 34 46 45 

Difference 0.1% [GEH=0] -1.1% [GEH=0.1] 

PM Period 34 32 47 43 

Difference -7.9% [GEH=0.5] -9.5% [GEH=0.7] 

 

31. It should be noted that the absolute speeds in the STA tests are significantly higher. This is a 

product of the inclusion of the M69 and the trips travelling on the motorway lifting the 
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average speeds up. For this reason, direct comparison between the sets of models is not 

advised. 

Maximum Queue Length Analysis 

32. A more detailed analysis has been undertaken in the form of queue length analysis. This 

analysis has been carried out in the same way, and at the same junctions, as documented in 

the STA. However, the method of analysis is summarised again below.  

33. The figure showing the full set of junctions that has been assessed can be found in the STA 

(see Figure 13). The junctions that no longer fall within the reduced network extent have had 

to be omitted from the analysis – this equated to the removal of 13 junctions, leaving a total 

of 71 to be assessed. 

34. The hourly maximum queue on each approach is recorded in each model run, and then the 

average across all runs is calculated. The average of the hourly maximum values recorded 

across the 3x AM and 3x PM hours is then reported as the periodic average maximum queue 

length on each approach. The largest queue recorded on any of the approaches to each 

junction is then assigned to that junction as its maximum periodic queue. These values are 

then compared between the scenarios to highlight increases or decreases of different 

magnitudes. 

35. Queue difference plots have been produced for the updated 2031 Borough Plan scenario (BP 

DS) based on a comparison with the updated 2031 Reference Case model. The AM and PM 

plots are presented in the following section. Where a notable queue differences is not 

experienced at a certain junction the resulting impact plot does not highlight the junction at 

all. 

36. The classification of differences used within the new plots remain consistent with the STA 

categories, summarised as follows: 

 (a reduction in the maximum queue length of more than 10 vehicles) 

 (an increase in the maximum queue length of between 10 and 25 

vehicles) 

 (an increase in the maximum queue length of between 25 and 50 

vehicles) 

 (an increase in the maximum queue length of over 50 vehicles) 

37. The following section sets out initial observations based on the maximum queue length 

analysis and the differences in queue lengths between the updated 2031 Reference Case 

(Ref) and the 2031 NBBC Borough Plan ‘Do Something’ (BP DS) scenario. A comparison has 
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also been made to the observations that were made between the same two scenarios 

presented within the STA5. 

AM Analysis: 2031 BP DS v. 2031 Ref Scenario 

38. The impact on AM queuing levels, based on a comparison of the updated 2031 Reference 

and 2031 Borough Plan ‘Do Something’ scenario, is captured in Figure 4 below. 

Figure 4: Maximum AM Queue Length Analysis [New Model] 

 

39. To maintain consistency with the STA, the analysis presented below follows the same 

structure. The statistics from the STA observations are provided in parenthesis alongside for 

a comparison. 

40. A review of the updated 2031 AM scenarios reveals the following: 

 24% (45%) of junctions show a notable difference in queues (increase or reduction > 

10). 

 17% (27%) of assessed junctions highlight a notable increase in queues (12 out of 71 

locations) (23 out of 84); 

                                                
5 WCC, Nuneaton and Bedworth Borough Council Strategic Transport Assessment, August 2016, pp. 
91-94 
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 33% (74%) of the junctions that highlight a notable increase in queues are showing a 

‘moderate increase’ (4 out of 12) (17 out of 23), 50% (26%) as ‘severe’ (6 out of 12) (6 

out of 23), and 17% (0%) as ‘very severe’ (2 out of 12). 

 2 junctions (0) shows a ‘very severe’ increase (> 50 vehicles) and 6 (6) junctions shows a 

‘severe’ increase (25 to 50 vehicles); 

 7% (18%) of assessed junctions highlight a positive reduction in queues (5 out of 71 

locations) (15 out of 84). The majority of these junctions are located in and around 

Nuneaton town centre; 

 In 95% (87%) of instances the magnitude of difference between the queuing levels on 

an assessed approach, compared to the Reference Case equivalent, is between +/- 15 

vehicles; and 

 The junctions that are showing the ‘very severe’ and ‘severe’ impacts are;  

 A5/A47 The Long Shoot (Junction 4) (not previously flagged) 

 A5/A47 Dodwells Rd/B4666 Coventry Rd (Junction 5) (previously ‘moderate 

increase’) 

 A444 Vicarage St/Church St (Junction 19) (previously ‘positive reduction’) 

 B4102 Arbury Rd/B4112 Heath End Rd (Junction 22) (not previously flagged) 

 Griff Roundabout (Junction 30) (not previously flagged) 

 M6 Junction 3 (Junction 43) (previously ‘moderate increase’) 

 A47 Old Hinckley Rd/Higham Ln (Junction 63) (previously ‘severe increase’) 

 A4254 Eastboro Way/Crowhill Rd (Junction 65) (previously ‘moderate increase’) 

41. Of the 8 locations where ‘severe’ or ‘very severe’ queue increases have been recorded, 4 

were also flagged as showing increases in the same comparison presented within the STA 

(Junction 5, 43, 63 & 65). 

42. The locations that are being highlighted in the updated models that weren’t highlighted in 

the STA occur at junctions on the routes on the outskirts of Nuneaton town centre, namely 

The Long Shoot, Eastboro Way, Heath End Road and A444. In most cases they occur at 

junctions that include proposed schemes or are caused by downstream junctions where 

schemes have been proposed. It is therefore likely that further optimisation of these 

schemes for the revised traffic demands will reduce the impacts that are being highlighted. 

43. The increases in queues at the A5/The Long Shoot junction occur on the A5 West (EB) 

approach and is caused by blocking back from the A5/Dodwells roundabout. It is also this 
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issue that is highlighting increased queue at Dodwells Roundabout. The queueing is 

highlighted in the Figure 5 below. 

Figure 5: A5 Long Shoot & Dodwells Junctions 

 

44. The new schemes are included at these junctions within the models, as is the Road 

Investment Strategy (RIS1) funded A5 dualling between the two junctions. As such, there will 

be an opportunity to further optimise these schemes, most notably through review of the 

signal times at Dodwells roundabout, and therefore reduce the queues on the western 

approaches. The signal plans are included within the model using fixed times whereas in 

reality the junctions operate under MOVA control and adjust to the flows and queues on 

each approach. It can be seen in Figure 5 that the queues could be balanced more optimally, 

which should allow for a reduction in queue length on the western approaches. 

45. Notable queue increases are shown to occur on the Church Street approach to A444 

Vicarage Street/Church Street roundabout. The Borough Plan scenario includes significant 

works in the town centre which has reduced delay on the Ringway/Vicarage Street, however, 

in the AM this has contributed to increased queues on the Church Street approach. 

Significant funding (£1m Local Growth Deal) has been secured and allocated to the 

development of town centre schemes as part of the Transforming Nuneaton project. This 

funding will be used to identify further traffic management options and refine and optimise 

identified schemes. 

46. Notable increases in queues are highlighted at the Arbury Road/Heath End Road junction. 

This is shown to occur on the Heath End Road approach. This junction includes a proposed 

mitigation scheme in the Borough Plan assessment that converts the existing mini-

roundabout into a signalised T-junction. Further optimisation of the signal times (and 

application of MOVA on street) will enable the queues to be balanced more equally and the 

issues being flagged in the updated model can be reduced or eliminated altogether. It can be 

seen in Figure 6 below that there is clearly an opportunity for the signal times to be 
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optimised and the queues balanced across the three approaches, something that MOVA 

control will automatically. 

Figure 6: Arbury Road/Heath End Road Junction 

 

47. The impact highlighted at Griff relates to increases in queues on the A444 South approach. 

All other approaches show queues of the same length or shorter than the Reference Case. As 

such, it is likely that further optimisation of the signal timings on this approach would rectify 

this issue. 

Figure 7: Griff Island 
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48. For comparative purposes the AM queue analysis from the STA is presented below: 

Figure 8: Maximum AM Queue Length Analysis [STA Model] 
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PM Analysis: 2031 BP DS v. 2031 Ref Scenario 

49. The impact on PM queuing levels, based on a comparison of the updated 2031 Reference 

and 2031 Borough Plan ‘Do Something’ scenario, is captured in Figure 9 below. 

Figure 9: Maximum PM Queue Length Analysis [New Model] 

 

50. Analysis of the impacts on PM queuing levels between the 2031 Reference and the 2031 

Borough Plan ‘Do Something’ scenario networks (carried out in the updated models) reveals 

the following: 

 39% (37%) of assessed junctions highlight a notable increase in queues (28 out of 71 

locations) (31 out of 84); 

 6% (6%) of junctions highlight a notable reduction in queues (4 out of 71 locations) (5 

out of 84); 

 58% (68%) of the junctions that highlight a notable increase in queues are showing a 

‘moderate increase’ (14 out of 24) (21 out of 31) and 21% (32%) indicate a ‘severe’ 

increase (5 out of 24) (10 out of 31), and 21% (0%) indicate a ‘very severe’ increase (5 

out of 24); 

 In 82% (89%) of instances the magnitude of difference between the queuing levels on 

an assessed approach, compared to the Reference Case equivalent is between +/- 15 

vehicles. 

 The junctions showing the ‘severe’ or ‘very severe’ impact are;  
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 A5/A47 The Long Shoot (Junction 4) (not previously flagged) 

 A5/A47 Dodwells Rd/B4666 Coventry Rd (Junction 5) (not previously flagged) 

 B4102 Arbury Rd/B4112 Heath End Rd (Junction 22) (previously ‘severe increase’) 

 Greenmoor Rd/Heath End Rd/Bull Ring (Junction 24) (not previously flagged) 

 A4254/B4114/Eastboro Way (Junction 27) (previously ‘severe increase’) 

 Donnithorne Ave/Coventry Rd (Junction 28) (previously ‘moderate increase’) 

 A47 Hinckley Rd/St. Nicolas Park Dr (Junction 64) (not previously flagged) 

 A4254 Eastboro Way/Crowhill Rd (Junction 65) (not previously flagged) 

 B4114 Lutterworth Rd/Crowhill Rd (Junction 68) (not previously flagged) 

 Marston Ln/Leyland Rd/Donnithorne Ave (Junction 82) (not previously flagged) 

51. Of the 10 locations where ‘severe’ or ‘very severe’ queue increases have been recorded, 3 

were also flagged as showing increases in the same comparison presented within the STA 

(Junction 22, 27 & 28). 

52. The locations that are being highlighted in the updated models that weren’t highlighted in 

the STA occur almost exclusively at junctions east of Nuneaton, between the A5 and A444 on 

the route via The Long Shoot and Eastboro Way. In most cases they occur at junctions that 

include proposed schemes, or are caused by downstream junctions where schemes have 

been proposed. As discussed previously, further optimisation of these schemes for the 

revised traffic demands will enable a reduction in the impacts that are being highlighted.  

This has been proven previously during scheme development work used to inform funding 

bids and planning application assessments, whereby the initial schemes have been refined 

and optimised to a much greater level of detail and in doing so minimising queues and delay. 

53. The issues at Dodwells and the A5/The Long Shoot junctions occur on the same approach 

and for the same reasons as observed in the AM period. 

54. The queues at A4254/B4114/Eastboro Way are shown to increase notably on all approaches, 

with the largest increases noted on the B4114 North (SB) approach. This is consistent with 

the STA testing. The congestion at this junction is also partially responsible for the increases 

in queues recorded at the Eastboro Way/Crowhill Road junction, where the queues on the 

Eastboro Way East (WB) approach are highlighted as ‘severe’. Additionally, this is the root 

cause of the increase queues recorded at Marston Lane/Leyland Road/Donnithorne Avenue 

and Lutterworth Road/Crowhill Road. 

55. The increase noted at A47 Hinckley Road/St. Nicolas Park Drive occurs on the Hinckley Road 

West (EB) approach and is caused by queuing at from the Eastboro Way junction 

downstream and delay caused by subsequent signalised junctions on the NEB route on The 

Long Shoot. 
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56. The scheme introduced at the Long Shoot/Eastboro Way junction is signalised and therefore 

results in queues on this approach when other stages are getting green time. Optimisation 

through MOVA control will balance these queues and will minimise the delay on each 

approach. 

57. The queues from the signalised junctions to the north on The Long Shoot also results in 

queues that at times limit throughput at the Eastboro Way junction, which can exacerbate 

this issue. Again, there is clear opportunity for these signal times to be optimise to minimise 

the delay on the NEB corridor. The highlighted issues are captured in Figure 10 below. 

Figure 10: A47 Hinckley Road/St. Nicolas Park Drive 

 

58. The noted increase at Greenmoor Road/Heath End Road/Bull Ring occurs on the Heath End 

Road (EB) approach. The delay on College Street and Bull Ring travelling towards the A444 is 

shown to limit the throughput from Heath End Road. The A444/College Street junction 

includes a proposed signalised scheme. It is likely that the signal times could be optimised to 

provide marginally more green time to the College Street approach (at the expense of the 

A444 SB approach), which in turn will help reduce queues on the Heath End approach to the 

Greenmoor Road/Heath End Road junction. The queueing is shown in Figure 11.  

59. It is worth note that the funding has been secured for significant highway improvements in 

this location and further optimisation of the schemes is currently being undertaken. 
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Figure 11: Greenmoor Rd/Heath End Rd/Bull Ring 

 

60. For comparative purposes the PM queue analysis from the STA is presented below: 

Figure 12: Maximum PM Queue Length Analysis [STA Model] 

 


