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1 Additional Option Testing    

1.1 INTRODUCTION 

1.1.1 WSP UK Ltd (WSP) has been commissioned by South Yorkshire Passenger 
Transport Executive (SYPTE) to undertake a Study of Mushroom Roundabout on the 
A630 Key Route in Rotherham.  The study report “A630 Thrybergh Key Route – 
Mushroom Roundabout Improvement Option Analysis” was issued in May 2010.   

1.1.2 Following a meeting between WSP, SYPTE and RMBC on Thursday 20th May 
2010, at which results of previous option testing were presented and discussed, WSP 
was commissioned to undertake additional option testing to evaluate the impact of 
removing the bus lane extension from the Option 4 with MOVA control scheme.   

1.1.3 It was identified at the meeting that Option 4 with MOVA control was the 
preferred option. However, due to the high cost of including the bus lane extension on 
Fitzwilliam Road requiring the infill of the existing subway, SYPTE and RMBC wished to 
evaluate a scheme with reduced capital costs whilst keeping the roundabout under 
MOVA control.   

1.1.4 This addendum provides the results of that additional option testing; full details 
of the overall study are included in the study report.  This document details the 
refinements made to the existing Option 4 (with MOVA control) model along with the 
changes made to allow testing to be carried out on the model with the bus lane removed. 

1.2 OPTION 4 – MOVA REVISED 

1.2.1 Improvements to the MOVA operation were identified during the presentation of 
the model.  

1.2.2 The following minor improvements were incorporated in the Option 4 – MOVA 
revised model: 

 Improved coordination between the bus priority on Fitzwilliam Road and the 
roundabout; 

 Improved coordination between the roundabout and the pedestrian crossings on the 
roundabout exits; and 

 Improved operation of Stage 4 to clear out the build up of traffic on the roundabout 
internals. 

1.2.3 Traffic held at the bus priority signals on Fitzwilliam Road was previously held 
at the roundabout stop line for approximately two seconds. Following the changes, 
vehicles now leave the bus priority signals and receive a green signal on arrival at the 
roundabout. 

1.2.4 The linking between the pedestrian crossings on the roundabout exits and the 
roundabout itself was improved to ensure the exit crossings can only come in when the 
left turn from the previous approach is running in to them. 

1.2.5 Phase delays were added to the end of Stage 4 to match those set up for 
Stage 2. This ensures efficient use of the “flush out / clearance” stage. The introduction 
of phase delays on the end of Stage 4 reduces the number of times the stage is called, 
therefore improving the efficiency of the junction as a whole. 

1.3 OPTION 4 – MOVA CONTROL WITHOUT BUS LANE EXTENSION 

1.3.1 The phase delays added to the end of Stage 4 in the Option 4 - MOVA revised 
model were also incorporated in to the model with the bus lane removed. 
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1.3.2 The extended bus lane and incorporated pedestrian crossing facility on 
Fitzwilliam Road was removed from the model with the bus priority signals relocated to 
the current on street position. 

1.3.3 The existing bus priority signals are located 100 meters to the west of the 
signalised roundabout and are incorporated in to the MOVA control of the roundabout to 
ensure delay is minimised on the Fitzwilliam Road approach for all vehicles. 

1.3.4 Including the bus priority signals at their existing location required the extension 
of phase delays to ensure that the platoons released from bus priority signals can clear 
through the roundabout stop line on the Fitzwilliam Road approach. This reduces the 
overall flexibility of MOVA operation. 

1.3.5 Initial observations resulting from the above changes to the model included:  

 Due to the extended effective duration of Stage 2, to allow clearance from the bus 
priority signals through the roundabout, traffic was held for longer periods of time on 
Aldwarke Lane and Herringthorpe Valley Road. This resulted in longer queues 
forming on these approaches. 

 The extended queues on the above approaches demand a larger amount of green 
time to clear the queue. However, due to the small size of the roundabout the internal 
links could not cope with the increased queues of right turning traffic; and the queues 
failed to clear from the internal links at the end of each stage. 

1.3.6 To ensure the roundabout internals continued to operate efficiently changes to 
the MOVA setup were made:  

 The extension time associated with the queue loop on Doncaster Road eastbound 
was reduced to stop Stage 1 being held on for too long 

 The TOTALG parameter controlling maximum total green time available in each 
cycle was reduced. This ensures that MOVA constrained stage lengths to 
appropriate values that minimise the formation of excess queues. 

1.3.7 With these changes incorporated, it was considered that the model provided a 
suitable representation of the MOVA operation of the modified layout for analysis.   

 

1.4 JOURNEY TIME ANALYSIS 

1.4.1 The modelled journey times on all approaches for the additional scenario were 
compared with the journey times for all previously modelled options. 

1.4.2 In general, the performance of the revised MOVA model showed marginal 
improvements compared with the previous MOVA model.   

1.4.3 The performance of the MOVA control without bus lane extension can be 
compared against the option of MOVA control including the bus lane extension. 

1.4.4 In comparing these two options, the most significant journey time changes are 
seen on Aldwarke Lane in the evening peak period. All other approaches see minimal 
changes due to the removal of the bus lane extension.  

1.4.5 Graphs comparing the journey times across the peak hour and peak period can 
be found as Appendix A to this addendum. 
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1.4.6 The morning peak sees increases of approximately 30 seconds in journey time 
on Aldwarke Lane and Herringthorpe Valley Road. 

1.4.7 Figure 7.1 below shows journey times on Aldwarke Lane in the modelled 
scenarios.  The full MOVA scheme including the bus lane extension shows the shortest 
journey times.  Modelled journey times on Aldwarke Lane are approximately 5 minutes 
longer if the bus lane extension is not included in the scheme. 

Aldwarke Lane Approach
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Figure 7.1 – Evening Peak Aldwarke Lane average journey time by option 

1.4.8 Queue length graphs detailed by approach can be found as Appendix B to this 
addendum.   

1.5 MONETISED BENEFITS OF SCHEMES 

1.5.1 As in Section 5 of the study report, the monetised benefits presented below 
have been produced using Webtag Unit 3.5.6 Values of Time and Operating Costs 
based on the outputs produced from the Paramics modelling. 

Whole Network Impact within Peak Periods 

1.5.2 The figures in Table 1.1 below indicate that over the first year the revised 
Option 4 with MOVA control model generates the largest benefits over the existing base 
situation. 

Table 1.1 – Whole network benefits for peak periods (annualised) 

Scheme AM PM Total 

Option 1 (a) £ 5,297.82 - £ 89,760.59 - £ 84,462.77 

Option 2 + 1 (b) - £ 66,938.02 £ 31,087.56 - £ 35,850.46 

Option 4 – Fixed Time - £ 131,769.74 - £ 482,110.78 - £ 613,880.53 

Option 4 - MOVA - £ 110,213.37 £ 678,521.07 £ 568,307.70 

Option 4 – MOVA Revised - £ 111,378.85 £682,194.40 £ 570,815.56 

Option 4 – MOVA w/o Bus Lane - £ 78,518.06 £355,858.63 £ 277,340.58 
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1.5.3 Removing the bus lane extension from the model leads to an overall reduction 
in the benefits that can be derived from the scheme. Although there is a reduction in dis-
benefit in the morning peak period there is a significant reduction, almost halving, of 
benefits in the evening peak period. This can mostly be attributed to the increase in 
journey time and queuing seen on Aldwarke Lane compared with the MOVA option. 

Whole Network Impact within Peak Hours 

1.5.4 Table 1.2 below indicates that removing the bus lane increases the dis-benefit 
for buses in the morning peak hour and creates a dis-benefit for buses in the evening 
peak hour. It also sees a reduction in benefits for Non-PT vehicles in the evening peak 
hour. 

Table 1.2 – Whole network benefits for peak hour (annualised) 

AM Peak Hour (08:00 – 09:00) PM Peak Hour (17:00 – 18:00) 
Scheme 

Non – PT PT Non – PT PT 
Total 

Op 1 (a) - £ 1237.49 £ 172.14 £ 2,424.06 £ 114.02 £ 2,472.73 
Op 2 + 1 (b) - £ 11,955.82 - £ 989.44 £ 4,251.80 - £ 1,154.22 - £ 9,847.68 
Option 4 – Fixed Time - £ 26,285.43 - £ 3,419.99 £ 5,643.24 - £ 390.62 - £ 24,452.81 
Option 4 – MOVA - £ 24,596.31 - £ 1,190.46 £ 240,330.78 £ 592.93 £ 214,416.93 
Option 4 – MOVA 
Revised - £ 26,185.11 - £ 1,012.98 £ 249,072.89 £ 637.06 £ 222,511.87 

Option 4 – MOVA w/o 
Bus Lane - £ 24,484.83 - £ 3,669.37 £ 140,876.71 - £ 173.61 £ 112,548.90 

 

1.5.5 Over the first year the revised Option 4 with MOVA control model generates the 
largest benefits over the existing base situation. 

1.6 ADDITIONAL OPTION TESTING SUMMARY 

1.6.1 Based on the additional option testing undertaken the slightly revised Option 4 
with MOVA control model is the preferred option. It generates further queue length 
reduction, journey time savings and journey time reliability over the previous Option 4 
with MOVA control model and the overall benefits are much greater than any other 
option tested. 

1.6.2 The removal of the bus lane extension almost halves the benefit to all vehicles 
in the evening peak and creates a dis-benefit to buses. The main increase in delay 
comes on Aldwarke Lane with approximately a 5 minute journey time increase. This is 
due to the restriction on available green time to allow coordination of the remote bus 
priority on Fitzwilliam Road. 
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2 Recommendations and Way Forward    

2.1 RECOMMENDATIONS 

2.1.1 Following option analysis and via consultation with SYPTE, RMBC and First 
Group, WSP recommend that Option 4 – Full Signalisation with MOVA control is taken 
forward as the preferred option for improvements at Mushroom Roundabout. 

2.1.2 Although the preferred scheme requires the highest level capital investment of 
all the options considered, it delivers journey time improvements and reliability 
improvements for all vehicles, whilst also providing facilities for pedestrians and cyclists 
on all arms of the junction. 

2.1.3 The marginal additional expenditure required to provide MOVA control over 
fixed time operation, for the full signalisation scheme, delivers significant benefits by 
providing a method of control capable of substantially reducing queuing and delay 
overall. 

2.1.4 Options 1 (a) and 1 (b) + 2, the metering options, requiring a lower level of 
expenditure but show dis-benefits that are significant compared with the expected 
benefit. They also raise safety concerns on a number of levels, thus rendering the 
options unsuitable.  

2.1.5 Following the additional option testing undertaken, Option 4 with MOVA control 
without the proposed bus lane extension is a viable alternative to the full Option 4 
scheme at a lower cost but therefore delivering lower benefits. There is potential for the 
lower cost scheme to be upgraded to the full scheme at a later date but this would incur 
higher costs than if the scheme was implemented together. 

2.2 WAY FORWARD 

2.2.1 A prioritisation appraisal tool should be utilised to consider the findings of this 
Addendum and other identified corridor wide interventions. This will ensure that any 
investment in either a single scheme or combination of schemes is targeted at achieving 
maximum benefit and therefore overall value for money. 

2.2.2 Should the above identify signalisation of mushroom to be the preferred 
scheme funding should be sought by SYPTE and RMBC to progress the scheme, taking 
account of cost estimates being prepared by RMBC.  

2.2.3 The scheme should be progressed through detailed design, taking account of 
the conceptual design of both the physical and operational aspects, and the findings of 
the modelling carried out to date by WSP,  

2.2.4 Consideration should be given to the wider corridor and potential interventions 
to further improve the situation for all vehicles and journey time reliability for buses, with 
particular attention paid to St Ann’s Roundabout and Oldgate Lane. 
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Queue Length Graphs    



Queue Length Comparison by Approach - Morning Peak

Base Op 1A Op 1B + 2
Fixed Time 
Operation

MOVA 
Control

MOVA w/o 
Bus Lane 

MOVA 
Revised

07:00:00 34.7299 30.7823 39.9048 71.94775 73.2494 61.6098 68.34735
07:05:00 34.3342 47.1957 26.61285 69.1614 57.4018 65.2336 73.7517
07:10:00 30.4472 29.6154 46.8802 62.5572 61.9698 63.45935 57.9138
07:15:00 35.9044 30.9533 42.54965 86.17265 66.1034 81.57305 60.2659
07:20:00 42.1247 36.8237 35.3626 77.51625 60.73825 82.1784 69.302
07:25:00 43.9599 34.2598 45.85435 80.1122 71.51265 67.29735 69.814
07:30:00 64.124 32.5246 42.4025 93.099 69.92725 75.98685 79.5827
07:35:00 32.2591 45.8871 37.3826 87.80365 84.0608 102.08455 82.51425
07:40:00 48.2011 52.551 40.7242 62.34805 75.98925 79.77725 67.0684
07:45:00 44.3923 52.0503 43.4381 81.67275 75.93285 101.0249 68.8963
07:50:00 41.1396 45.9647 54.042 73.59335 84.46015 109.3725 72.8575
07:55:00 49.8972 39.9961 64.3605 77.16525 70.68655 80.8723 79.74485
08:00:00 59.5791 40.9117 45.3756 83.32755 68.26025 109.48225 94.20775
08:05:00 45.34335 88.6673 46.9291 91.72995 81.9325 101.01635 85.8325
08:10:00 62.4404 46.02495 54.9382 94.04535 88.17215 97.50285 81.79815
08:15:00 65.3365 59.8886 65.4074 97.2546 94.50125 110.7575 93.9019
08:20:00 74.9604 53.078 55.0578 104.1744 84.58365 133.8479 91.5494
08:25:00 54.23595 72.3385 70.188 108.674 100.40765 125.66975 85.4981
08:30:00 48.4643 51.0952 61.92965 98.18246667 77.974 149.471 100.614
08:35:00 40.113 73.16455 77.95875 114.3858 112.0588 154.05075 113.48605
08:40:00 63.32925 71.6549 57.5226 118.20205 109.3019 127.0025 101.61055
08:45:00 57.4097 63.801 78.0063 103.0717 101.59355 145.0556 106.56375
08:50:00 71.4424 53.6116 45.5876 89.60695 83.17255 99.6769 82.43155
08:55:00 69.5265 40.3473 87.4776 101.1072 100.3693 103.42785 90.87965
09:00:00 50.753 62.4674 76.0507 83.51095 83.81705 86.92565 80.56755
09:05:00 58.56135 47.73455 48.76875 88.89015 98.4983 84.4486 83.97775
09:10:00 47.0557 51.68925 81.864 81.1227 80.4983 89.17715 85.41065
09:15:00 45.3198 47.74585 85.72055 87.88585 75.5841 78.604 83.913
09:20:00 41.52965 44.49795 45.00985 87.9222 67.2719 89.3237 84.386
09:25:00 78.89975 50.9368 52.65515 75.13965 94.38325 85.49845 94.07025
09:30:00 58.0087 41.64345 44.942 101.05855 90.7787 94.41865 78.21145
09:35:00 62.91825 72.4804 59.3399 93.8289 90.72185 107.6842 82.01625
09:40:00 86.60155 94.9286 49.0009 92.77775 90.41755 124.70945 86.52405
09:45:00 63.5384 53.1435 59.09135 109.92365 85.0752 94.88125 85.44965
09:50:00 57.3786 42.5298 83.5384 93.9309 106.2885 100.2649 88.1554
09:55:00 52.2272 42.3687 67.0756 98.618 85.9457 110.33375 76.07305
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Queue Length Comparison by Approach - Evening Peak

Base Op 1A Op 1B + 2
Fixed Time 
Operation

MOVA 
Control

MOVA w/o 
Bus Lane

MOVA 
Revised

16:00:00 101.739 123.11945 98.3147 151.8079333 152.3968 156.8511 153.49945
16:05:00 146.5335667 193.6319667 202.5601 351.7636 222.2802333 298.9429333 176.8481667
16:10:00 323.3829667 364.0232667 313.7320667 467.4285 199.8258333 314.7859667 196.4345333
16:15:00 460.4699 465.2817 455.3403333 461.7334667 146.0526667 369.5616333 189.9404
16:20:00 468.1172333 406.6782667 445.7076667 411.5813 251.5000333 428.5043667 125.6657
16:25:00 469.8127667 464.0217667 455.9020667 458.9305667 122.9132 460.1688333 139.096
16:30:00 437.428 464.7268333 470.5780333 479.1964667 122.6104 442.1137667 113.538
16:35:00 465.8855667 468.3654333 446.0010667 466.1692 89.76765 462.4784667 120.0556
16:40:00 457.8741667 463.8009667 462.5995 465.5228 103.37455 460.8603 99.68
16:45:00 466.1792667 471.7270667 463.1845333 433.7792667 104.9433 438.8862667 120.8486333
16:50:00 467.5752333 469.0537333 464.1692 459.0717 115.26845 352.6276 113.5246
16:55:00 465.5068667 469.071 467.2739667 465.6633667 89.25226667 273.0863667 107.6219
17:00:00 462.8219667 469.9924667 467.0563667 464.1564667 121.628 385.5294667 115.23525
17:05:00 467.3135 467.4335333 467.4289 464.1911667 124.644 419.3390667 111.2198
17:10:00 467.1530667 469.0730667 463.4598333 465.2930333 126.5001 462.9625667 126.65425
17:15:00 467.419 470.1584667 472.9700333 458.7312667 138.6847 307.473 128.8375
17:20:00 466.3083667 463.2213333 465.5020333 466.0788 132.0594 459.9635333 116.9790667
17:25:00 467.4443667 464.1414667 463.2521 463.8629 131.423 464.7871 134.1339
17:30:00 463.5695 467.8156 466.2182333 467.4252 116.26375 464.7060333 156.97385
17:35:00 468.6209667 468.6751333 464.2708 464.2827 117.32675 465.6192667 138.66845
17:40:00 468.3476333 464.8015 466.8167667 467.2176 90.6975 464.1200667 133.9108
17:45:00 463.1810667 468.8572667 456.1864667 459.6199 96.5897 460.257 116.1207
17:50:00 468.9418 470.5255 454.5863 465.0361 104.2374 471.0344667 97.9987
17:55:00 467.5226667 468.4631 458.6847 337.4709667 97.78265 458.8002333 105.5193
18:00:00 464.9518667 468.4568 408.9196 457.7193333 94.45825 395.9486333 147.8598
18:05:00 464.2452667 469.9574667 465.3828333 461.617 99.32205 461.0126333 107.2439
18:10:00 469.9174 355.9070333 439.8376667 466.0944333 109.4619 468.3401333 93.52525
18:15:00 454.7366667 304.4214 451.9576333 459.5014 123.91685 460.707 80.88865
18:20:00 208.3434667 347.8980333 319.2961 459.1033333 100.19595 304.4081333 94.31625
18:25:00 308.8084667 281.7494333 128.3156333 464.2309 97.85735 263.9784333 99.18015
18:30:00 255.3701667 271.6968 224.7181 377.1938 109.1098 388.1930667 110.1488
18:35:00 127.7461 299.8059 295.0185 461.5200667 92.41445 243.0564667 88.3738
18:40:00 106.84095 126.0749 106.94385 464.4156 74.48786667 268.1202 84.51315
18:45:00 75.35675 115.6670333 53.8175 466.8179667 91.5666 214.9045 71.33705
18:50:00 53.79775 54.348 59.7709 465.6472 93.5184 163.9005667 83.29315
18:55:00 68.0675 57.91855 45.6507 455.2918667 89.9285 131.5860667 106.73355
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Queue Length Comparison by Approach - Morning Peak

Base Op 1A Op 1B + 2
Fixed Time 
Operation

MOVA 
Control

MOVA w/o 
Bus Lane 

MOVA 
Revised

07:00:00 30.4837 30.5278 34.1811 65.28533333 62.54653333 67.3019 56.73796667
07:05:00 43.64676667 36.53015 51.6321 70.86636667 70.23343333 69.56356667 68.7468
07:10:00 37.0722 33.7131 58.4041 83.41393333 67.5219 77.9093 65.4212
07:15:00 42.3552 48.75136667 36.63356667 75.3174 81.78976667 71.17686667 65.25323333
07:20:00 39.1504 53.1115 47.1693 69.52423333 69.74286667 70.77473333 68.49363333
07:25:00 40.0503 50.80046667 49.8898 75.9206 77.4928 80.54546667 93.00853333
07:30:00 45.331 44.0627 52.22045 77.44 89.90076667 70.6698 82.78276667
07:35:00 59.32803333 51.72706667 49.7417 90.438 83.7755 71.60303333 102.7490333
07:40:00 75.5175 39.98995 56.1762 86.20733333 95.5123 86.85253333 105.9892333
07:45:00 55.50243333 48.2379 65.5328 81.68266667 82.39213333 89.8126 83.338
07:50:00 54.56913333 61.02086667 46.91555 93.00343333 87.3555 85.89486667 94.0465
07:55:00 49.35576667 53.38123333 61.3764 96.79286667 89.2429 83.19493333 83.42813333
08:00:00 73.94923333 70.7762 63.47176667 95.98183333 112.5435333 96.86863333 92.17373333
08:05:00 59.4171 64.0093 64.1155 96.68216667 117.9849667 95.74296667 104.3435
08:10:00 79.3057 66.3552 88.42626667 95.01656667 85.6405 89.30433333 116.5711333
08:15:00 81.1848 63.3327 77.80263333 87.18316667 100.1325667 89.24226667 85.5758
08:20:00 69.94315 66.8697 69.861 90.5001 131.7045333 93.3889 93.32503333
08:25:00 67.85903333 59.4712 75.00726667 86.9636 94.53376667 94.78046667 82.10566667
08:30:00 71.09596667 89.60226667 80.05813333 94.2693 101.3245333 104.3123 110.6528
08:35:00 79.5596 80.61026667 80.19586667 95.87673333 102.6689 92.59913333 106.8345333
08:40:00 64.25783333 70.4414 77.07446667 99.85486667 136.1791 100.5606 115.2498333
08:45:00 112.9159 67.7279 79.2459 104.1947 99.6988 97.41013333 92.5482
08:50:00 60.55 59.28193333 55.76033333 95.74156667 96.34646667 89.77086667 90.55476667
08:55:00 46.19363333 64.3196 75.19656667 97.26673333 112.6697667 93.673 105.1970667
09:00:00 55.70296667 59.55666667 74.59173333 84.3816 116.5007667 89.2494 112.6582
09:05:00 52.40086667 67.21506667 60.03743333 85.76316667 92.37986667 89.00613333 93.3264
09:10:00 56.86603333 67.4982 45.814 81.7174 91.43653333 88.9403 89.11096667
09:15:00 56.74426667 49.37016667 43.84566667 80.78766667 110.1624 77.57496667 87.9888
09:20:00 48.9226 43.0431 56.75755 80.48633333 102.5652333 88.7372 87.92446667
09:25:00 44.34246667 41.07906667 44.917 79.92966667 86.1804 79.65153333 82.52283333
09:30:00 50.3269 42.92775 59.5036 93.51283333 86.17426667 80.11793333 78.30366667
09:35:00 40.75553333 35.96356667 69.34445 84.5585 83.58123333 72.9227 82.69706667
09:40:00 50.43486667 60.67116667 53.90735 77.09566667 76.32946667 80.9383 76.83256667
09:45:00 67.00446667 38.48183333 47.43125 100.2551667 83.15293333 77.03463333 99.91066667
09:50:00 47.45846667 45.27415 52.29376667 74.15903333 85.77253333 78.86686667 78.43613333
09:55:00 52.57745 40.95076667 70.08766667 77.4462 86.33106667 80.21956667 80.93053333
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Queue Length Comparison by Approach - Evening Peak

Base Op 1A Op 1B + 2
Fixed Time 
Operation

MOVA 
Control

MOVA w/o 
Bus Lane

MOVA 
Revised

16:00:00 54.14703333 35.6792 43.38845 70.1663 81.24576667 85.13553333 75.33956667
16:05:00 71.26996667 44.81013333 70.88303333 79.60046667 84.35656667 82.77686667 77.45873333
16:10:00 61.3187 55.88036667 67.1435 90.57653333 92.19503333 113.1608 98.40633333
16:15:00 42.27653333 52.28063333 57.894 84.0905 93.98383333 90.5938 96.0991
16:20:00 55.37656667 61.32103333 71.81015 92.9884 98.5502 87.17966667 99.05023333
16:25:00 61.813 64.8114 81.955 92.44723333 128.2802667 95.3986 95.44866667
16:30:00 77.31843333 53.55766667 105.2000667 115.3369333 108.5035 112.9756 114.9481
16:35:00 45.79506667 75.46126667 80.49023333 101.5629667 92.65643333 112.1029 93.4219
16:40:00 50.56783333 59.28186667 62.18533333 82.93236667 95.52196667 93.53863333 96.68433333
16:45:00 81.96223333 52.66953333 73.61826667 95.4627 92.80386667 100.5713333 97.3985
16:50:00 63.5905 37.33723333 61.10386667 96.70346667 98.13323333 122.2224333 96.70543333
16:55:00 44.4933 54.692 47.43386667 70.81686667 117.0739333 121.0246333 88.97166667
17:00:00 53.46275 42.7217 65.88926667 80.03153333 94.5798 92.23283333 81.37496667
17:05:00 46.1151 71.21486667 65.83973333 87.87453333 105.5927667 87.73193333 78.47803333
17:10:00 48.35613333 63.4458 64.93943333 77.90706667 111.8063333 100.3649667 94.3379
17:15:00 61.94026667 44.6954 50.3814 94.10833333 93.714 80.96476667 76.48996667
17:20:00 63.70226667 40.20143333 58.91573333 85.4974 86.7972 98.36456667 82.59383333
17:25:00 53.4008 61.95946667 49.65703333 82.8134 90.11516667 94.57173333 91.50036667
17:30:00 60.44896667 41.79193333 67.9454 95.82616667 96.41983333 99.36796667 114.492
17:35:00 47.41176667 44.69396667 72.78683333 95.4367 90.9145 81.74106667 81.3331
17:40:00 72.03466667 78.92796667 79.51223333 91.37783333 92.78926667 89.8839 80.7152
17:45:00 52.6894 75.06373333 70.64776667 100.5563667 91.03023333 87.02856667 84.9668
17:50:00 71.66743333 52.46736667 72.19663333 93.85733333 93.68986667 113.3349667 101.239
17:55:00 50.53183333 52.0335 75.3725 92.46773333 78.54956667 83.74013333 80.63586667
18:00:00 63.13446667 55.67423333 71.8426 90.55036667 103.2286667 96.90703333 102.5903667
18:05:00 42.08073333 65.85486667 63.30933333 73.12003333 83.67413333 88.81376667 81.68206667
18:10:00 54.5376 74.30066667 118.5931333 87.62386667 87.96166667 70.07783333 78.83473333
18:15:00 48.30293333 56.09843333 81.9467 99.0767 67.36416667 66.8858 72.56203333
18:20:00 68.2564 80.69836667 66.9783 74.0923 82.85963333 63.19346667 69.36416667
18:25:00 53.18783333 70.69983333 77.22283333 81.82796667 64.30506667 82.62896667 62.73753333
18:30:00 44.9513 75.60353333 96.42153333 82.804 78.49696667 68.68466667 90.66603333
18:35:00 57.16133333 56.63206667 46.69555 67.9588 55.43886667 60.8611 57.2332
18:40:00 49.44733333 40.9831 45.86406667 58.17823333 61.98683333 61.59243333 65.6874
18:45:00 39.3552 53.8607 38.0478 61.6884 51.60883333 56.15683333 61.10913333
18:50:00 28.8697 41.9755 31.30173333 53.41066667 55.64706667 58.3076 58.0938
18:55:00 34.59465 30.9391 36.2889 68.50723333 54.61516667 54.66526667 59.7792
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Queue Length Comparison by Approach - Morning Peak

Base Op 1A Op 1B + 2
Fixed Time 
Operation

MOVA 
Control

MOVA w/o 
Bus Lane 

MOVA 
Revised

07:00:00 29.9631 0 27.2137 0 34.9497 53.1709 21.3339
07:05:00 43.961 44.6204 35.6208 0 46.201 72.0342 30.3418
07:10:00 29.06885 35.54075 43.4153 0 47.5649 59.56715 37.63975
07:15:00 43.86755 29.5271 40.88565 0 38.15035 55.217 28.5019
07:20:00 44.0872 39.07105 41.2777 0 60.81835 75.7765 38.6852
07:25:00 42.9694 32.869 54.8092 0 34.92775 55.9857 54.11215
07:30:00 42.83435 38.16175 41.736 52.2821 44.7401 77.1162 43.85845
07:35:00 45.6768 43.2839 36.9896 0 42.60605 59.2166 35.0779
07:40:00 34.68815 43.75525 38.6381 0 44.05433333 52.8758 63.4355
07:45:00 41.64135 40.38005 36.8282 0 42.5331 71.8761 47.534
07:50:00 44.2177 38.54985 40.28173333 53.3434 57.2179 72.5056 42.9197
07:55:00 44.61605 39.63445 43.8939 47.0689 46.5528 62.6468 47.7964
08:00:00 45.50495 36.4046 41.58425 34.03103333 53.7653 64.4504 34.52345
08:05:00 63.75725 59.03765 79.0522 72.08925 60.09956667 107.8345 76.6226
08:10:00 66.4073 45.1997 39.4821 69.8218 47.323 91.4799 53.84435
08:15:00 53.7297 64.78025 64.5827 78.44 54.6028 74.46795 46.6257
08:20:00 41.32965 47.51565 52.4984 0 56.34845 59.2708 41.08905
08:25:00 53.0585 68.1629 53.05713333 53.84595 64.50166667 66.7061 48.49265
08:30:00 44.79725 42.6177 64.6888 0 44.69005 68.44035 66.32305
08:35:00 65.82775 54.0834 57.83003333 0 68.7479 112.16715 49.2332
08:40:00 67.3945 45.2268 57.7516 95.03385 53.50255 87.9005 45.61805
08:45:00 64.18405 63.24375 68.0774 89.006 98.61965 69.45845 101.7376
08:50:00 46.66095 47.17146667 61.05475 0 39.8013 69.6481 42.0252
08:55:00 60.2466 53.9215 59.09033333 73.2642 51.86503333 68.5733 43.36625
09:00:00 50.1 44.32195 48.4408 0 51.87485 70.65705 69.712
09:05:00 57.1414 47.75555 49.29563333 0 54.50936667 65.7144 55.25435
09:10:00 45.45876667 43.95255 45.5233 88.6108 59.7362 59.0541 45.7394
09:15:00 60.39675 45.0586 41.7755 59.291 58.32296667 89.55265 36.819
09:20:00 39.6881 58.7929 72.303 67.4447 54.30976667 66.02825 54.9266
09:25:00 52.8518 43.88585 69.9643 0 43.12466667 75.97765 67.7419
09:30:00 44.9688 43.4164 50.42265 0 39.74415 67.32435 47.51935
09:35:00 38.34583333 44.16645 40.9443 0 57.31025 83.6348 57.35345
09:40:00 53.277 51.73715 46.20695 0 39.4307 74.37945 40.8825
09:45:00 45.34935 38.3275 48.82775 0 65.9101 72.96225 44.6715
09:50:00 40.06485 46.9216 41.3077 0 45.8006 65.5965 42.36565
09:55:00 55.27955 45.5491 40.84545 0 41.1313 53.4526 58.59595
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Queue Length Comparison by Approach - Evening Peak

Base Op 1A Op 1B + 2
Fixed Time 
Operation

MOVA 
Control

MOVA w/o 
Bus Lane

MOVA 
Revised

16:00:00 49.24415 46.9156 59.6735 57.44085 47.1834 54.6765 40.54895
16:05:00 102.64865 75.33745 76.67296667 57.1924 72.70285 70.65495 78.6702
16:10:00 192.07455 101.78695 128.2093 80.17 109.80185 78.7787 111.3185
16:15:00 203.87285 103.56295 142.8854 66.6895 136.45995 87.55755 124.40975
16:20:00 124.71335 67.6615 108.67185 74.6975 116.109 88.64955 85.16415
16:25:00 134.2592 77.8337 83.90496667 85.3348 102.9208 102.4857 84.45885
16:30:00 124.77225 101.0254 87.39586667 120.36845 126.0386 85.7135 79.89955
16:35:00 144.6469 83.10866667 126.56425 64.74415 106.74685 94.46885 74.7255
16:40:00 148.5001 95.15245 95.1408 89.7389 105.5658 75.70045 58.18465
16:45:00 184.04705 135.66775 111.9257 98.0833 133.9925 87.74895 89.0786
16:50:00 200.5231 124.75215 104.9179 48.20885 123.9925 139.30155 57.4293
16:55:00 247.0266 145.25315 168.33635 107.3139 178.5018 123.718 99.67095
17:00:00 263.43585 157.3423667 145.4954 101.7026 149.95715 91.7204 101.2385
17:05:00 283.22865 267.1478 167.8905 135.67945 194.52395 111.03265 159.7632
17:10:00 309.0610667 288.982 176.1793 180.4385 185.7695667 120.25175 190.8651
17:15:00 374.4221667 254.29935 143.79855 279.8945 261.30555 102.60175 139.04245
17:20:00 388.2566 327.9939 222.57175 247.94035 255.49375 95.6429 96.9784
17:25:00 387.5234333 348.56265 147.2859667 231.77925 277.6533 87.30305 81.3264
17:30:00 405.6604 306.1109 122.9242 232.43825 226.64435 94.62305 99.6705
17:35:00 389.6042333 303.35775 128.84045 265.6278 165.3132 79.90755 76.62385
17:40:00 366.3519 318.49865 100.4751 49.2929 108.1857 79.3781 60.68195
17:45:00 364.7996333 317.31525 65.2245 55.40535 82.66115 89.08655 107.70925
17:50:00 349.1561333 223.4733667 96.2867 0 80.26175 75.76055 55.37215
17:55:00 327.27565 174.2275 82.2604 93.159 99.7984 99.67295 66.67065
18:00:00 283.13035 99.7366 115.34005 69.7408 60.0574 101.99675 68.01275
18:05:00 244.1124 58.47225 60.7245 74.713 94.0472 67.5267 66.1259
18:10:00 179.3307 54.59605 44.53165 86.5269 65.1285 75.589 61.7327
18:15:00 83.635 50.7078 79.3871 57.60505 69.4483 72.73935 63.93075
18:20:00 51.7041 77.9525 55.8757 0 40.53106667 57.1589 48.8918
18:25:00 38.5181 59.35805 53.22445 133.8321 68.3204 101.9553 49.65705
18:30:00 41.0596 47.75565 58.2068 66.29205 93.7001 74.485 48.20345
18:35:00 46.2107 45.05665 49.1265 62.5485 72.45795 54.71665 42.74845
18:40:00 42.4871 37.45545 91.80225 54.85555 42.83315 66.34515 48.29845
18:45:00 46.92595 41.6895 40.7186 0 46.69525 54.00775 46.781
18:50:00 66.60785 54.4977 50.21086667 89.0953 66.7885 70.52115 47.4896
18:55:00 43.6839 45.23165 45.27425 50.31305 45.92505 56.93065 56.3407
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Queue Length Comparison by Approach - Morning Peak

Base Op 1A Op 1B + 2
Fixed Time 
Operation

MOVA 
Control

MOVA w/o 
Bus Lane 

MOVA 
Revised

07:00:00 33.1791 38.1883 40.4548 51.52975 51.20273333 81.23566667 44.753
07:05:00 41.34 34.49505 35.2187 50.96345 39.96213333 47.66656667 55.051
07:10:00 39.34 48.5268 50.52625 51.53075 50.84433333 54.5681 46.60546667
07:15:00 66.7711 44.3992 56.70113333 49.38296667 52.76823333 52.08156667 45.06846667
07:20:00 39.2143 48.51315 50.3815 55.6791 45.92036667 61.67476667 50.91606667
07:25:00 54.178 49.13896667 49.2601 50.1632 48.2616 65.01633333 49.03813333
07:30:00 48.72855 50.41195 87.0844 62.3584 60.62013333 80.74676667 68.64243333
07:35:00 44.668 48.2644 48.8821 52.95343333 59.1001 71.45223333 49.916
07:40:00 74.88775 53.49336667 45.2963 76.67183333 84.47905 84.99983333 66.22683333
07:45:00 54.6708 61.2033 41.56045 54.4357 67.2367 84.84853333 51.83966667
07:50:00 48.84675 55.6311 52.03016667 48.59573333 48.21565 72.88553333 53.38193333
07:55:00 47.18045 55.93275 57.22355 51.96953333 56.17273333 75.02296667 66.71653333
08:00:00 44.4995 54.5236 62.04635 59.24393333 57.75616667 99.58436667 74.23563333
08:05:00 50.5706 54.47576667 60.78565 64.68216667 59.99036667 105.5294333 62.0112
08:10:00 57.57385 45.50085 67.5033 61.33863333 61.602 96.36886667 69.44953333
08:15:00 57.6964 49.9453 66.6485 56.32366667 66.579 100.6355 61.40333333
08:20:00 56.7032 62.1403 61.4611 71.1322 57.99496667 101.7466667 75.24613333
08:25:00 63.17005 67.3352 79.9948 50.69783333 67.8274 118.6110333 63.8246
08:30:00 52.99285 54.62075 68.801 51.3733 70.55573333 76.17383333 68.28876667
08:35:00 54.7268 47.1105 54.94533333 45.1307 62.5677 57.323 56.77396667
08:40:00 47.9468 81.4124 46.05583333 53.31506667 56.75793333 59.64036667 51.05363333
08:45:00 62.5736 52.90386667 61.18456667 52.50823333 77.1617 55.25476667 80.98036667
08:50:00 49.7069 54.09903333 61.74256667 52.38426667 65.9742 82.8873 69.09343333
08:55:00 81.07155 61.52373333 58.20333333 58.4686 57.69673333 103.7662 63.74123333
09:00:00 75.69875 74.94973333 63.28796667 64.72073333 61.1197 99.96666667 80.23343333
09:05:00 54.7986 63.98686667 101.5831 68.0941 68.04256667 107.3368 71.46483333
09:10:00 61.31 46.20426667 80.8307 63.71223333 64.15143333 81.19383333 104.3899333
09:15:00 56.95995 60.64183333 43.58583333 70.95476667 63.61236667 115.5454 57.98746667
09:20:00 45.3295 55.6593 66.19753333 56.03366667 49.88723333 122.3278333 96.78763333
09:25:00 50.6344 47.70686667 59.344 63.70773333 63.5279 79.5034 61.8881
09:30:00 46.5264 51.7052 50.3405 59.8579 58.80956667 94.45693333 75.2521
09:35:00 38.6554 51.3468 35.18015 54.15216667 64.70513333 87.60006667 61.83066667
09:40:00 49.98025 62.2611 70.41895 43.56525 48.21313333 99.4918 56.98173333
09:45:00 47.5268 47.7442 47.3867 56.2912 49.65273333 59.4639 57.22003333
09:50:00 48.33265 43.472 62.89793333 65.51036667 77.61133333 98.71673333 68.99746667
09:55:00 51.8849 56.63633333 54.0438 57.83863333 53.88356667 68.8681 52.2577
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Queue Length Comparison by Approach - Evening Peak

Base Op 1A Op 1B + 2
Fixed Time 
Operation

MOVA 
Control

MOVA w/o 
Bus Lane

MOVA 
Revised

16:00:00 59.202 51.8879 39.1088 52.4123 88.5256 87.15086667 85.36033333
16:05:00 49.88633333 63.07296667 47.5227 60.37973333 55.8977 100.6906667 100.7645667
16:10:00 58.96215 77.34653333 62.1179 48.67493333 37.74943333 94.78206667 85.11196667
16:15:00 61.34515 63.84873333 60.36606667 81.6916 58.5803 80.34023333 53.66065
16:20:00 48.5009 79.5768 68.90063333 47.7744 67.68965 80.39036667 52.60126667
16:25:00 52.3684 72.0464 63.3435 39.43246667 47.85103333 67.55966667 33.67215
16:30:00 56.97055 70.85216667 59.342 46.7579 64.57126667 78.36663333 47.5334
16:35:00 67.0659 69.75983333 69.93185 60.68486667 58.57226667 70.71836667 79.88896667
16:40:00 64.9903 74.00233333 78.09475 48.96206667 52.29816667 94.4943 65.17116667
16:45:00 47.46765 74.45136667 61.34585 62.24393333 45.3691 70.5357 69.09003333
16:50:00 54.4772 69.94346667 59.08565 55.46996667 45.17896667 70.72606667 67.2334
16:55:00 55.30865 60.11893333 50.5097 61.4876 63.19163333 76.0372 53.51296667
17:00:00 49.63636667 61.87023333 64.02903333 46.0407 47.92753333 80.41616667 62.66133333
17:05:00 51.93725 69.80876667 70.87476667 56.5399 57.48536667 92.06656667 64.80153333
17:10:00 54.21375 76.51703333 64.17203333 82.94233333 61.70186667 89.74703333 72.29106667
17:15:00 57.0974 74.1808 66.07556667 64.88803333 53.2624 79.26353333 64.55775
17:20:00 62.42165 58.60393333 51.20666667 52.16825 69.5422 109.0739333 54.47153333
17:25:00 59.437 77.0488 63.7305 49.89336667 54.6001 72.29036667 62.2164
17:30:00 50.09235 58.93786667 80.46435 52.24743333 61.72615 93.9175 54.27596667
17:35:00 68.9817 50.08 83.70355 68.52265 53.73163333 68.46226667 72.3412
17:40:00 56.71485 75.039 66.51585 83.73505 58.79553333 57.6745 79.97946667
17:45:00 48.16325 66.5042 52.7789 42.90926667 55.1312 83.09723333 43.43323333
17:50:00 54.79225 51.80393333 60.2461 51.2853 47.37076667 65.0096 52.7249
17:55:00 52.16965 66.958 55.5308 49.9067 60.10983333 84.39983333 63.46836667
18:00:00 48.7817 73.1741 38.17106667 35.0638 68.257 62.41233333 50.24673333
18:05:00 40.69275 36.65513333 35.1716 28.19753333 51.2261 42.12283333 53.7562
18:10:00 46.21955 46.2225 49.44905 50.4115 68.45665 53.44753333 45.41825
18:15:00 50.9826 58.8298 41.624 45.47863333 42.79083333 49.2639 44.8895
18:20:00 44.8158 56.4079 47.9782 50.9396 35.1477 50.88305 35.3285
18:25:00 44.4605 70.8603 36.62165 45.0273 36.6872 42.1291 54.9479
18:30:00 39.2701 45.509 41.87693333 48.2691 42.0636 45.75566667 34.35755
18:35:00 39.34 37.822 36.071 32.0387 38.5629 50.92 35.3285
18:40:00 39.6372 47.2958 47.52555 44.6672 37.0215 52.5212 52.8017
18:45:00 32.949 51.5629 40.7046 46.2984 60.64215 77.8839 45.32993333
18:50:00 39.1587 45.51666667 34.2381 44.28656667 34.48315 43.0273 44.4395
18:55:00 32.81495 47.1778 35.6891 57.30113333 44.05256667 56.2849 41.09755

Herringthorpe Valley Road - Queue Length by Method of Control
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Addendum 1 

11650126 - TF1    
 

Appendix B Additional Option Testing - 
Journey Time Graphs    



Journey Time Comparison at Mushroom Roundabout

Route Journey Path 08:00 - 09:00 17:00 - 18:00 08:00 - 09:00 17:00 - 18:00 08:00 - 09:00 17:00 - 18:00 08:00 - 09:00 17:00 - 18:00 08:00 - 09:00 17:00 - 18:00 08:00 - 09:00 17:00 - 18:00 08:00 - 09:00 17:00 - 18:00
1 Magna Lane to Mushroom Rbt 86.4313 71.9021 86.9386 72.0341 87.6488 76.1532 92.9213 88.1187 95.913 91.3147 93.7021 90.3716 94.6202 86.4137
2 Cranworth Road to Mushroom Rbt Cars 97.954 405.914 99.1263 262.707 102.215 148.311 147.425 182.326 102.446 150.544 100.436 114.289 101.176 123.515
3 Cranworth Road to Mushroom Rbt Buses 181 309.267 184.4 223.578 166.725 177.156 165.575 178.756 163.3 173.533 183.675 193.556 165.65 172.044
4 Herringthorpe Valley Road to Doncaster Road EB 61.521 60.3467 76.8074 88.1076 69.1226 72.2672 65.7563 69.9171 69.9962 70.8214 87.0855 86.4755 72.0182 72.1997
5 Aldwarke Lane to Doncaster Road EB 95.7319 651.328 95.5229 674.577 97.1668 586.69 115.055 669.273 106.746 112.072 133.8 436.518 108.769 117.777
6 Aldwarke Lane to Doncaster Road WB 110.763 726.467 110.169 726.696 113.186 638.9 149.944 691.85 131.175 137.519 158.953 453.133 131.677 139.335
7 Total Junction Journey Time 356.6693 1264.6298 373.0413 1149.5447 372.1724 935.6314 456.0466 1032.2118 399.5302 450.1991 440.1766 744.2691 399.4914 421.4634

Base Op 1A MOVA RevisedMOVA w/o Bus LaneFixed Time Operation MOVA ControlOp 1B + 2

Morning Peak Hour Comparison (08:00 - 09:00)
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Evening Peak Hour Comparison (17:00 - 18:00)
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Journey Time Comparison at Mushroom Roundabout

Route Journey Path 07:00 - 10:00 16:00 - 19:00 07:00 - 10:00 16:00 - 19:00 07:00 - 10:00 16:00 - 19:00 07:00 - 10:00 16:00 - 19:00 07:00 - 10:00 16:00 - 19:00 07:00 - 10:00 16:00 - 19:00 07:00 - 10:00 16:00 - 19:00
1 Magna Lane to Mushroom Rbt 79.5754 73.3327 79.8288 73.9191 80.5201 77.5809 87.3152 87.0596 88.8651 90.1495 87.1863 89.2649 87.1547 85.6139
2 Cranworth Road to Mushroom Rbt Cars 96.2376 245.527 96.4415 171.367 98.9954 128.281 131.029 144.864 101.089 131.553 97.9847 110.029 100.131 116.385
3 Cranworth Road to Mushroom Rbt Buses 179.844 249.652 184.144 205.835 164.589 171.896 166.789 179.861 163.844 171.835 185.978 195.417 165.322 170.339
4 Herringthorpe Valley Road to Doncaster Road EB 59.2932 58.6717 72.2836 83.0659 67.2882 68.5911 66.0353 69.2512 68.4107 70.2874 83.5335 82.4192 70.5438 73.2128
5 Aldwarke Lane to Doncaster Road EB 93.6547 422.524 93.3821 431.687 94.6632 418.37 110.493 623.956 103.833 120.028 118.551 387.395 104.854 123.096
6 Aldwarke Lane to Doncaster Road WB 107.463 485.75 106.838 486.408 109.133 463.782 141.723 645.939 126.023 144.783 140.696 404.279 125.469 143.655
7 Total Junction Journey Time 342.5692 863.2814 355.3919 814.76 355.9367 738.235 426.1025 947.1138 384.3878 436.7729 409.4005 685.9921 383.2985 418.8667

Base Op 1A MOVA RevisedMOVA w/o Bus LaneFixed Time Operation MOVA ControlOp 1B + 2

Morning Peak Period Comparison (07:00 - 10:00)
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Evening Peak Period Comparison (16:00 - 19:00)
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