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INTRODUCTION

WSP have been commissioned by Warrington Borough Council to provide technical advice regarding
transport modelling for a development site at Peel Hall. As part of the development assessment a 2019 base
Vissim microsimulation model of the A49 Corridor between A49 Winwick Link Road/Newton Road/ Winwick
Park Avenue Junction and A49/ Retail Park Junction plus the M62 mainline at junction 9 has been
constructed. A high level model review has been undertaken to assess the model validity and fitness for
purpose. The findings are detailed in this Technical Note.

MODEL REVIEW

1.

Network Layout Coding

Network layout (numbers of lanes, lane widths, merge etc) have been checked against Google Map
and Google Streetview and no major issues have been found.

Driving Behaviour Parameters

We notice some roads are coded inconsistently, for example at M62 J9, the EB onslip and WB offslip
are coded with a link behaviour type of 203:Slip Roads while WB onslip and EB offslip are coded as
4. Mway 2. It should be confirmed if these parameters are based on the previous validated VISSIM

model developed by AECOM.
Signals

Signals on M62 J9 should have two controllers from signal timing sheet while they have been coded
in one controller in the model.

Speed Distributions and Speed Decisions

Sandy Lane W free flow left turn has a desired speed distribution of 30 mph whereas the posted speed
limit is 20 mph.
Traffic Demand
Three vehicle classes: car, LGV and HGV have been defined in the model. In the AM peak, it seems

the car demand has been doubled on one link, as shown in the screen shot below. Please check if
this is an error.
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‘ehicle Inputs / Vehicle Volumes By Time Interval

elect layout... P X 241 W2 veniclevolumesby - R EFR B

Jount: 74 No Name Link VehComp(600) Volume(0) Volume(600) Volume(1200) Volume(1800) Volume(2400) Volume(3000) V¢~

49 171 Parking Lot 1072 |203 2: Car 160.1 168.0 1759 2120 236.0 2599

50 312|Parking Lot 1072 203 3: LGV 400 440 480 60.0 66.0

51| 41|Parking Lot 1087 |205 1: HGV 320 340 242 40.2 56.0

52| 182 Parking Lot 1087 |205 2: Car 517.0 5750 5400 6200 7120 745.0

53| 323|Parking Lot 1087 |205 3 LGV 4 4 46.6 672 769

54 221 Parking Lot 1075 214 2: Car 0.( 0. 0.0 ) 0.0 0.0

55 154|Parking Lot 1227 |227 1: HG\ 42 13 42 89 8.1 27
(,_E&_BS—WQ'WTTSU_ZT T 2Car 1296 1006 1308 —W——ms———‘_u%

———57.295 Parking Lot 1227 |227 2: Car 1296 100.6 1308 119.2 1465 3523

58| 445|Parking Lot 1227 227 31OV U0 00 o0 00 220 0.0

59 451 265 2: Car 700 700 700 70,0 700 700

AN Parkine t1 4 1" HGV 4240 4100 204 N 42A0 4520 aan VY

6. Simulation Parameters

All simulation parameters in the model are acceptable. The LMVR states the model outputs are the
average over ten random seeds but it is not clear what seeds have been used. From the model setting
it is assumed the random seeds used in the model are: 5, 10, 15...45, 50. Please can this be
confirmed.

7. Public Transport

Bus routes and their departure times have been defined in the model. The bus timetables have not
been checked against published schedules but it was noted that the departure times in AM and PM
are the same.

8. Observation of Model Simulation Runs

We have checked the vehicle behaviours such as lane changing, overlapping etc and no major issues
have been observed.

We have also undertaken a high-level sense check against Google typical traffic conditions.
In summary:

a. Google Traffic shows long delays on M62 eastbound mainline and the eastbound off-slip road in
the AM peak, as shown below. However, the model does not really replicate the queues. We are
aware that there are currently roadworks on the M62 in this area for the implementation of smart
motorways and therefore the local authority may be able to comment further on if this level of
congestion is typical or just a product of temporary traffic management.

Page 2



\\\I)

b. Inboth AM and PM, A49 Winwick Road/ A574 Cromwell Avenue/ Sandy Lane West Junction and
A49 Winwick Road/ Nine Retail Park Junction are quite congested all through the peak times. The

modelled queues are much shorter on Sandy Lane westbound and the A50 Long Lane
westbound. These two roads along with M62 J9 are the main exits for vehicles generated by the

proposed new development that this model will support so it is recommended to review the level

of queuing and delay on these links in comparison to observed conditions because no journey
time or queue comparison is currently included outside of the A49 corridor.

c. Significant queues have been observed on Northway in the AM model, which might be due to the
potential double counting of demand we observed in Paragraph 5. If the demand is correct, we
also recommend this link to be extended to show the real queue length and prevent latent demand.
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9. Model Outputs

Both AM and PM models have been run using 10 seeds and the average outputs have been compared
with the modelled results (turning flows, journey times and link flows) reported in the LMVR. There
are some very minor differences, which could be due to Vissim version, but in general the results can
be replicated.

10. Error Message

One error message is produced, again this might be due to the potential demand error identified in
paragraph 5.

Warning Vehicle input 235: Parking Lot 1150 could not be finished completely (remain: 106 vehicles).

SUMMARY

In summary this model has met the microsimulation modelling guidelines. Our main concerns are:

o A49 Winwick Road/ A574 Cromwell Avenue/ Sandy Lane West Junction, A49 Winwick Road/ A50
Junction, along with M62 J9 are the main exits for the vehicles generated by the proposed new
developments. Compared with Google Traffic, the queues might be under estimated in the base
model.

e Car demand on Northway (Link #227) seems to be doubled.
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07 February 2020

Dear Ben
Peel Hall Vissim Model — Base Model Review

Atkins has been commissioned by Highways England to audit a base VISSIM model and supporting
Local Model Validation Report (LMVR) which has been produced by the Modelling Group on behalf
of Highgate Transportation (HT) who have been commissioned by Satham Millennium Ltd (Satnam)
in support of the proposed development of land at Peel Hall in Warrington.

It should be noted at the outset that this review focuses on the parts of the network that are of interest
to Highways England. As such, it cannot be said that Highways England agrees or disagrees with
any part of the work that does not fall under that heading.

Basic Model Coding

The model has been built in Version 11.00.12 of the Vissim software. Although it is stated in the LMVR
that this is the latest version of the software, PTV released Vissim Version 2020 in the Autumn of
2019 and it is recommended that the model is updated to this version of the software

When the model is opened it produces eight warnings with regards to discontinued vehicles. This is
a function of the model being updated from Version 8 to Version 11 of the Vissim software. It is
suggested that the 3D model distribution is updated so that all of the selected vehicle models are
from the current database.

The model has been coded in a geographical location such that the background mapping is slightly
mis-aligned to the model. This makes the detail of the network coding hard to audit and should
therefore be amended.

The model has been set to a simulation resolution of 5 which is acceptable.
Use of Modifications

The model uses 12 separate modifications to reflect just the Morning and Evening Base scenarios.
This is not recommended best practice and makes the model significantly more difficult to audit as
well as making the scenarios longer to load. It is recommended that all of the modifications associated
with the Morning Peak scenario are read into the base model and then removed from the list. Further,
the modifications related to the Evening Peak scenario should be rationalised into a single
modification which changes the appropriate settings from morning to evening such as the start time
and flows.

For the avoidance of doubt, it would not be expected that the modelled network would be physically
different between the Morning and Evening Peak scenarios without very strong justification.
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Method of Assignment

The model is based on the original AECOM model which was coded using Dynamic Assignment.
Although the model has been switched to a Static Assignment model, the coding associated with the
original Dynamic Assignment including matrix files, parking lots, and nodes have been retained in the
model making it unnecessarily complex. This coding should be removed.

It is unclear as to why the model has been converted from Dynamic to Static assignment, but it is
clear from a review of the vehicle inputs and associated Static Vehicle Routes that the process has
resulted in a significant drop in the number of OD pairs with flow assigned to them. It is unclear at this
stage as to whether or not that will negatively impact on the model being fit-for-purpose.

Temporal Scope
The temporal scope of the model is as below:

e Morning Peak — 07:00 to 09:30
e Evening Peak — 16:00 to 18:30

A review of typical delays in Google Maps suggests that the M62 eastbound is already congested by
07:00 and that the Winnick Link suffers from some delay. In the evening, Google Maps suggests that
the Winnick Link suffers from some delay. Overall, it is felt that the temporal scope is probably
sufficiently robust subject to validation and calibration of the model.

Network Layout Coding

It has not been possible to check the network coding in detail due to the misalignment of the model
against the background mapping. In saying that, there are areas of the model that are coded
differently to the approach that Atkins would take including the bus stop laybys and the use of ‘dummy’
connectors at junctions. However, these differences in approach are not necessarily wrong and would
not necessarily preclude the model from being fit-for-purpose noting, in particular, that buses are not
the focus of this model.

We would welcome the opportunity to review the network coding in detail once the model is correctly
aligned to the background.

Driving Behaviour Parameters

The majority of the network is coded as Urban Motorised as would be expected. The motorway is
coded using a range of behaviour types include bespoke behaviours for the westbound carriageway
and links coded to best accommodate weaving where appropriate. In general, this approach is
regarded as being robust so long as the model can be validated and calibrated in these areas.

It is noted that at M62 J9, the western slip roads are coded with a link behaviour type of ‘203:Slip
Roads’ whilst the eastern slip roads are coded as ‘4. Mway 2’. This appears to be inconsistent and
should be reviewed or justified.

It would be expected that a gradient is coded onto the off-slips at M62 J9 in order to accurately reflect
the uphill gradient on the approach to the roundabout.

Traffic Flows

Notwithstanding previous comments on the assignment of the traffic, a review of the model running
suggests that traffic flows around the model in a way that suggests the model is reasonably well
coded. In saying that, lookback distances at the key roundabouts in the network may need reviewing
in order to minimise the number of vehicles changing lane very close to the junction or within the
junction itself.

It appears that the acceleration rate of some of the HGV’s in the model is quite low. As such, it is
recommended that the coding of the characteristics that feed into the acceleration such as ‘Power’
and ‘Weight' as well as the ‘Maximum Acceleration’ and ‘Maximum Deceleration’ functions are
reviewed against current best practice as would be default in Vissim Version 2020.

It appears that one of the ‘Car’ vehicle inputs, on link 227, may be coded into the model twice causing
too much traffic to be loaded into the model.
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Signals

A review of the signals in the model has focused on the area of main interest to Highways England,
M62 J9 and the immediate junctions to the north and south. Signals on M62 J9 run using two
controllers. However, they are coded in one controller in the model. Whilst not necessarily best
practice, this should not negatively impact on the model’s fitness for purpose.

It is noted that no operational timings were able to be acquired for M62 J9. As such, particular focus
would be expected on the journey time validation through this junction in order to illustrate the
appropriateness of the signal timings used.

Speed Distributions and Speed Decisions

Desired speed distributions generally appear to be fine as do the reduced speed areas. It is noted
however that the Sandy Lane W free flow left turn appears to have a desired speed distribution of 30
mph whereas the posted speed limit is 20 mph.

Public Transport

Bus routes and their departure times have been defined in the model. Although bus timetables have
not been checked against published schedules, it is noted that the departure times in both the Morning
and Evening Peak models are the same. A review of the departure times is therefore recommended.

Calibration to Counts

For the Morning Peak, the LMVR reports the model flows for 08:00-09:00 matching only 57.1% to a
GEH of less than 3. Whilst 85.7% match to a GEH of less than 5, it is noted that the model has no
route choice and therefore a high match rate would be expected.

For the Evening Peak, the LMVR reports that the model flows match to a much better level.
It is suggested that the Morning Peak traffic inputs and routeing is reviewed.
Validation to Journey Times

For both peaks, the LMRYV reports northbound and southbound journey times for eight sections that
make up a route through the network along the A48. It would be preferable for the comfort of Highways
England if additional routes through M62 J9 were also reviewed.

With regard to the Morning Peak, the overall journey times in the model when compared to the
observed are -1% for the Northbound and +2% for the Southbound. These are considered acceptable.
It is noted that the journey times for the section that reflects M62 J9 are +2% for the Northbound and
-13% for the Southbound. The latter of this is somewhat concerning.

With regard to the Evening Peak, the overall journey times in the model when compared to the
observed are 0% for the Northbound and -3% for the Southbound. These are considered acceptable.
It is noted that the journey times for the section that reflects M62 J9 are +3% for the Northbound and
+71% for the Southbound. The latter of this is very concerning.

In summary, whilst the overall journey times suggest the model is generally robust, the journey times
for M62 J9 are of concern and it is recommended that the model is reviewed. In addition, it is
recommended that additional routes are added to the model to reflect other movements at M62 J9.

Observation of Model Simulation Runs

Given the issues identified in the previous sections of this review, it is not felt productive to dwell on
operational observations as the model will be updated to an extent. Notwithstanding this, it is noted
that there is significant queuing on Northway in the Morning Peak model which exceeds the link length
and is felt to be particularly unrepresentative. It is suggested that the priority rules and modelling of
the flared approach to A50/A49 junction on the eastern arm is reviewed.
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Summary

Atkins has been commissioned by Highways England to audit a base VISSIM model and supporting
Local Model Validation Report (LMVR) which has been produced by the Modelling Group on behalf
of Highgate Transportation (HT) who have been commissioned by Satnam Millennium Ltd (Satnam)
in support of the proposed development of land at Peel Hall in Warrington.

The model looks to be overall of a reasonable standard. However, a number of issues have been
noted through this review which should be addressed so that the model can be reviewed and agreed
as being fit-for-purpose.

Yours faithfully

Gavin Coupe
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INTRODUCTION

WSP have been commissioned by Warrington Borough Council to provide technical advice regarding
transport modelling for a development site at Peel Hall. As part of the development assessment a 2019 base
Vissim microsimulation model of the A49 Corridor between A49 Winwick Link Road/Newton Road/ Winwick
Park Avenue Junction and A49/ Retail Park Junction plus the M62 mainline at junction 9 has been
constructed. A high level model review has been undertaken to assess the model validity and fitness for
purpose. The findings are detailed in this Technical Note.

MODEL REVIEW

1.

Network Layout Coding

Network layout (numbers of lanes, lane widths, merge etc) have been checked against Google Map
and Google Streetview and no major issues have been found.

Driving Behaviour Parameters

We notice some roads are coded inconsistently, for example at M62 J9, the EB onslip and WB offslip
are coded with a link behaviour type of 203:Slip Roads while WB onslip and EB offslip are coded as
4. Mway 2. It should be confirmed if these parameters are based on the previous validated VISSIM
model developed by AECOM.

Response 2: All link coding has been left as per the original AECOM model/s — there was a lot of
different bespoke behaviours set up in that model and it seemed best to leave alone as we hadn’t
been involved in the original decision making processes.

Signals

Signals on M62 J9 should have two controllers from signal timing sheet while they have been coded
in one controller in the model.

Response 3: This was judged to make no real material difference to the running of the signals at the
junction and was considered best to leave as per the validated original model.

Speed Distributions and Speed Decisions

Sandy Lane W free flow left turn has a desired speed distribution of 30 mph whereas the posted speed
limit is 20 mph.

Response 4: As the speed is set to the posted 20mph as soon as traffic goes around the corner onto
Sandy Lane West, there must have been a good reason for this very short section (44m exiting the
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roundabout, 22m approaching the roundabout) to do with calibration of the original model, quite
possibly resultant of site observations in 2015. It was considered best to leave as per the original
model.

5. Traffic Demand

Three vehicle classes: car, LGV and HGV have been defined in the model. In the AM peak, it seems
the car demand has been doubled on one link, as shown in the screen shot below. Please check if
this is an error.

Response 5: This was indeed an error on our part and has now been corrected.

‘ehicle Inputs / Vehicle Volumes By Time Interval

elect layout... - )’ x ») ;l % c Vehicle volumes by ~ ab . Hf‘g 4’6
sount: 74 No Name Link VehComp(600) Volume(0) Volume(600) Volume(1200) Volume(1800) Volume(2400) Volume(3000) V¢~
49 171 Parb 1072 (203 2: Car 160.1 168.0 1759 2120 236.0 2599
50 312|Pa LGV 400 440 480 60.0 66.0 720
51 41Pa )5 1: HGV 320 340 242 402 56.0 60.0
52| 1€ 2: Car 5170 5750 540.0 6200 7120 745.0
53 3 EH Y 412 424 46.6 56.9 672 769
54 2: Car 0.0 0.0 00 0.0 00 0.0
55/ 154 Park 227 (227 1: HGV 42 3 42 89 8.1 2.7
S-Parking toT 1150 227 2: Car 1296 1006 1308
95 |Parking Lot 1227 |227 2: Car 1296 1006 1308
3LV 00 0.0 00
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6. Simulation Parameters

All simulation parameters in the model are acceptable. The LMVR states the model outputs are the
average over ten random seeds but it is not clear what seeds have been used. From the model setting
it is assumed the random seeds used in the model are: 5, 10, 15...45, 50. Please can this be
confirmed.

Response 6: This has now been updated in the amended LMVR
7. Public Transport

Bus routes and their departure times have been defined in the model. The bus timetables have not
been checked against published schedules but it was noted that the departure times in AM and PM
are the same.

Response 7: This is as per the provided AECOM model
8. Observation of Model Simulation Runs

We have checked the vehicle behaviours such as lane changing, overlapping etc and no major issues
have been observed.

We have also undertaken a high-level sense check against Google typical traffic conditions.
In summary:

a. Google Traffic shows long delays on M62 eastbound mainline and the eastbound off-slip road in
the AM peak, as shown below. However, the model does not really replicate the queues. We are
aware that there are currently roadworks on the M62 in this area for the implementation of smart
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motorways and therefore the local authority may be able to comment further on if this level of
congestion is typical or just a product of temporary traffic management. See summary

X

b. Inboth AM and PM, A49 Winwick Road/ A574 Cromwell Avenue/ Sandy Lane West Junction and

A49 Winwick Road/ Nine Retail Park Junction are quite congested all through the peak times. The
modelled queues are much shorter on Sandy Lane westbound and the A50 Long Lane
westbound. These two roads along with M62 J9 are the main exits for vehicles generated by the
proposed new development that this model will support so it is recommended to review the level

of queuing and delay on these links in comparison to observed conditions because no journey
time or queue comparison is currently included outside of the A49 corridor. See summary

c. Significant queues have been observed on Northway in the AM model, which might be due to the
potential double counting of demand we observed in Paragraph 5.
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Response 8c: This is as a result of the double counting mentioned

If the demand is correct, we also recommend this link to be extended to show the real queue
length and prevent latent demand.

9. Model Outputs

Both AM and PM models have been run using 10 seeds and the average outputs have been compared
with the modelled results (turning flows, journey times and link flows) reported in the LMVR. There
are some very minor differences, which could be due to Vissim version, but in general the results can
be replicated.

10. Error Message

One error message is produced, again this might be due to the potential demand error identified in
paragraph 5.

Warning Vehicle input 235: Parking Lot 1150 could not be finished completely (remain: 106 vehicles).

SUMMARY

In summary this model has met the microsimulation modelling guidelines. Our main concerns are:

o A49 Winwick Road/ A574 Cromwell Avenue/ Sandy Lane West Junction, A49 Winwick Road/ A50
Junction, along with M62 J9 are the main exits for the vehicles generated by the proposed new
developments. Compared with Google Traffic, the queues might be under estimated in the base
model.
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e Car demand on Northway (Link #227) seems to be doubled.

Summary Audit Response Comments

e Inresponse to the over-arching comments regarding levels of queuing and delay — this was never a
full model build and validation exercise, and hopefully isn’t being audited as such. A best attempt was
made firstly just to check that the model operation itself seemed reasonable, which it broadly was.

e After this, using the data available, a series of checks were carried out to compare it against the most
recent data available. This largely consisted of turning count and journey time data, along with some
signal data, so every attempt was made to make as minor tweaks and changes as was possible (so
to keep it as true to the original as possible) in order to bring the model as much in line with this.

e As the model was provided as a previously approved model by Highways England, things like the
level of delay caused by elements external to the model (i.e. M62 eastbound) were left as per the
original modelling.

e Equally, in regard to the note about delays on entry links such as Sandy Lane etc - there is no data
to suggest a need to change the original network coding, and the volume and journey time calibration
has been fairly balanced considering it is made up of hybrid sources - it can only be assumed that
any additional delay showing up on Big Data sources such as Google Traffic must be resultant of
different/ additional/ suppressed traffic demand. As all future year testing will have its demand drawn
from an approved strategic traffic model of the area, this seems to be a moot point in any event.
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1.2

1.2.1

[ 1

INTRODUCTION

Background

BestMore Consulting Ltd (now Modelling Group Ltd) has been commissioned by Highgate
Transportation to develop a microsimulation model of the A49 corridor for the area to the
north of Warrington, surrounding the M62 junction 9. The aim of this model is to provide
a robust platform on which the proposed development (Peel Hall) can be tested and

impact upon the highway network assessed.

Report Purpose

The following report summarises the methodology used to build and test the model, as

well as the results obtained to determine the suitability of the model. For use in proposed

option testing.



The report is structured as follows:

Section 2: Base Model Development including details on the software used, the model
extents alteration process, duration and any changes made to software parameters in
line with best-practice recommendations;

Section 3: Base Model Calibration including the comparison of previous model with newly
cordoned model, as well as observed and modelled turning flows;

Section 4: Model Validation including the comparison of observed and modelled journey

times; and

Section 5: Summary and Recommendations including a summary of the model

development process and the overall suitability for future use.
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2 BASE MODEL DEVELOPMENT

2.1 Previous Modelling

211 In 2017, a microsimulation model was developed by AECOM of the area surrounded by
the A49 corridor to the west and the M6 to the east. The model was validated to 2015
conditions and data and included all of the main junctions and roads within the area
defined in Figure 2.1. This model has been provided as a starting point for the revised

model extents and model update.

New [

FIGURE 2.1: PREVIOUS MODEL EXTENTS
2.2 Changes to Previous Modelling

2.21 As the previous modelling had been carried out in an outdated version (08.00-04) of the
software, it was decided to firstly update the network to the latest fully stable and tested
version of the software (11.00-12). As a result of this, testing was required to ensure that

key model performance indicators were comparable to the original model.
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Tables 2.1 and 2.2 shows a comparison between turning volumes at each junction:

Nodes — Average volume comparison per movement/ time period

VEHS (ALL) VEHS (Car) VEHS (LGV) VEHS (HGV)
Count | Percent | Count | Percent| Count | Percent | Count | Percent
TOTAL 2112 2112 2112 2112
GEH <=3 2106 | 99.7% 2106 99.7% 2108 99.8% | 2112 | 100.0%
GEH <=5 2109 | 99.9% 2109 99.9% 2112 | 100.0% | 2112 | 100.0%
GEH <=10 2112 1 100.0% | 2112 | 100.0% | 2112 | 100.0% | 2112 | 100.0%

TABLE 2.1: AM SUMMARY DATA - VOLUME COMPARISON PER MOVEMENT

PM PEAK Nodes — Average volume comparison per movement/ time period

VEHS (ALL) VEHS (Car) VEHS (LGV) VEHS (HGV)
Count | Percent | Count | Percent | Count | Percent | Count | Percent
TOTAL 2112 2112 2112 2112
GEH <=3 2107 | 99.8% 2107 99.8% 2112 | 100.0% | 2112 | 100.0%
GEH <=5 2109 | 99.9% 2109 99.9% 2112 | 100.0% | 2112 | 100.0%
GEH <=10 2112 | 100.0% | 2112 | 100.0% | 2112 | 100.0% | 2112 | 100.0%

TABLE 2.2: PM SUMMARY DATA - VOLUME COMPARISON PER MOVEMENT

As can be seen, volumes of all vehicle types, at all junctions remained directly
comparable. Analysis of journey time data was also carried out — a summary of the results
is shown below in Tables 2.3 and 2.4:

» - »
A A Ve = 0 o 0 = A =

Percentage Difference Percentage Actual Difference
Difference
Measure |Count| % Measure [Count| % | Measure | % Measure %
TOTAL 99 TOTAL 99 99 TOTAL 99 TOTAL
GEH<=3| 99 |100%| GEH <=3 | 97 | 98% |79<>5% | 80% | 79 <>5% | 86%
GEH<=5| 99 [100%|GEH<=5| 99 [100% |85 <>10%| 86% | 85 <>10% | 92%
GEH <=10| 99 [100% [GEH <=10| 99 |100% |86 <>15%| 87% | 86 <>15% | 96%
TABLE 2.3: AM SUMMARY DATA - TRAVEL TIME ROUTE VOLUMES & TIMES
Pe age Difference Percentage Actual Difference
BT ee
Measure |Count| % Measure [Count| % | Measure | % Measure %
TOTAL 99 TOTAL 99 99 TOTAL 99 TOTAL
GEH<=3| 99 [100%|GEH<=3| 85 | 86% |82<>5% | 83% | 79<>5% | 96%
GEH<=5| 99 |100%| GEH <=5| 93 | 94% |92 <>10%| 93% | 85 <>10% | 100%
GEH <=10| 99 [100% |GEH <=10| 99 [100% |96 <>15%| 97% | 86 <>15% | 100%

TABLE 2.4: PM SUMMARY DATA - TRAVEL TIME ROUTE VOLUMES & TIMES
Although there is some variation, likely as a result of revisions made default vehicle size

and performance parameters, along with changes to the random seed algorithms,

performance is still comparable.
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2.3.1

23.2

233

234

5]

As there was only a need for testing of effects to the operation of the A49 corridor itself,
it was decided that it would be more efficient to cordon the network, as shown in Figure
1.1. In order to ensure that the traffic assignment remained the same, effectively frozen,
the model was firstly transformed from a dynamic assignment model to a static
assignment model. As there was to be no route choice in the newly cordoned area, this
approach would still leave a perfectly functional model for the proposed testing.

In the same manner as previously, a comparison of key model performance indicators
was carried out to ensure that turning volumes, route volumes and travel times were
acceptably similar after the process of conversion to static assignment and cordoning of
network extents and the subsequent adjustment to all vehicle routing had been

completed.

Tables 2.5 and 2.6 show a comparison between turning volumes at each junction:

Nodes — Average volume comparison per movement/ time period
VEHS (ALL) VEHS (Car) VEHS (LGV) VEHS (HGV)

Count | Percent | Count | Percent | Count | Percent | Count | Percent
TOTAL 642 642 642 642
GEH <=3 627 97.7% 627 97.7% 640 97.7% 642 | 100.0%
GEH <=5 638 99.4% 638 99.4% 642 100.0% | 642 | 100.0%
GEH <=10 642 100.0% 642 100.0% 642 100.0% | 642 | 100.0%
TABLE 2.5: AM SUMMARY DATA - VOLUME COMPARISON PER MOVEMENT

PM PEAK Nodes — Average volume comparison per movement/ time period
VEHS (ALL) VEHS (Car) VEHS (LGV) VEHS (HGV)

Count | Percent | Count | Percent | Count | Percent | Count | Percent
TOTAL 642 642 642 642

GEH <=3 584 91.0% 582 90.7% 637 99.2% 637 99.2%
GEH <=5 614 95.6% 614 95.6% 642 100.0% | 642 | 100.0%
GEH <=10 640 99.7% 640 99.7% 642 100.0% | 642 | 100.0%
TABLE 2.6: PM SUMMARY DATA - VOLUME COMPARISON PER MOVEMENT

As can be seen, volumes of all vehicle types, at all junctions in the newly cordoned area
remained almost directly comparable. Analysis of journey time data was also carried out

— a summary of results is shown in Tables 2.7 and 2.8:

A P A = n R o = A Pe

DA a ..-. are o DA O aqge A 3 . are o

Measure |Count| % Measure [Count| % | Measure | % Measure %
TOTAL 54 TOTAL 54 54 TOTAL 54 TOTAL
GEH<=3| 51 | 94% | GEH <=3 | 51 | 94% | 47 <>5% | 87% | 52 <>5% | 96%
GEH<=5| 54 |100%| GEH <=5| 53 | 98% |47 <>10%| 87% | 52 <>10% | 96%
GEH <=10| 54 [100% |GEH <=10| 53 | 98% |50 <>15%| 93% | 52 <>15% | 96%
TABLE 2.7: AM SUMMARY DATA - TRAVEL TIME ROUTE VOLUMES & TIME




TABLE 2.8: PM SUMMARY DATA - TRAVEL TIME ROUTE VOLUMES & TIME

A

Pe age Difference Percentage Actual Difference
' arp o
Measure |Count| % Measure [Count| % | Measure | % Measure %
TOTAL 54 TOTAL 54 54 TOTAL 54 TOTAL
GEH<=3| 34 |63% |GEH<=3| 37 |69% |39<>5% | 72% | 44 <>5% | 81%
GEH<=5| 46 |85% |GEH<=5| 43 | 80% |43 <>10%| 80% | 52 <>10% | 96%
GEH <=10| 53 | 98% |GEH <=10| 50 | 93% |49 <>15%| 91% | 53 <>15% | 98%
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Updating of Modelled Year

As a result of the original inherited AECOM model having a base year of 2015, it was
decided that testing needed to be carried out against an up to date dataset in order to
ensure that the model was representative of current onsite conditions, and therefore a
suitably robust platform for testing of proposed scenarios.

Manual Classified Count data had already been collected in April 2019 for the locations
shown in Figure 2.2. To complement this, historical travel time data was also collated for
the corridor (Streetwise - TomTom data) for neutral days (Tuesday, Wednesday &
Thursday) for the month of April 2019 — shown in Figure 2.3.
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FIGURE 2.3: APRIL 2019 HISTORICAL TOMTOM DATA TRAVEL TIME ROUTE (NORTH
& SOUTH)

24.3 However, when initial results were run, it was clear that the models did not validate well
to 2019 data, meaning that there had clearly been some changes in local conditions, flow
profiles and route choice in the area.

244 Tables 2.9 and 2.10 show the summary turning count validation data for the AM and PM
peak models respectively. Further details can be found in Appendix A, but it was clear
that some additional refining of the models would be needed in order to ensure that they

were broadly representative of current conditions.

AM PEAK (08:00-09:00) TURNING COUNT VALIDATION

Total number of counts considered 40
VISSIM model counts with GEH <=3 14
% of VISSIM counts with GEH <=3 35.5%
VISSIM model counts with GEH <=5 20
% of VISSIM counts with GEH <=5 50.0%
VISSIM model counts with GEH <=10 31
% of VISSIM counts with GEH <=10 77.5%
VISSIM model counts meeting WebTAG Unit 3.1 criteria 28
% of VISSIM model counts meeting WebTAG Unit 3.1 criteria | 70.0%

TABLE 2.9: SUMMARY DATA — VOLUME COMPARISON PER MOVEMENT

| 8



PM PEAK (17:00-18:00) TURNING COUNT VALIDATION

Total number of counts considered 40
VISSIM model counts with GEH <=3 13
% of VISSIM counts with GEH <=3 32.5%
VISSIM model counts with GEH <=5 21
% of VISSIM counts with GEH <=5 52.5%
VISSIM model counts with GEH <=10 30
% of VISSIM counts with GEH <=10 75.0%
VISSIM model counts meeting WebTAG Unit 3.1 criteria 25
% of VISSIM model counts meeting WebTAG Unit 3.1 criteria | 62.5%

TABLEE 2.10: SUMMARY DATA - AVERAGE VOLUME COMPARISON PER
MOVEMENT

2.5.1 The modelled network includes the following signal-controlled junctions:

e Site 1156 — Winwick Link

e Site 1150 — Delph Lane (B&Q)

e Site 1146 — M62 J9 South

e Site 1147 — M62 J9 North

e Site 1083 — Winwick Road/ Cromwell Avenue
e Site 1204 — Calver Road

e Site 1216 — J9 Retail Park

e Site 1077 — Long Lane

2.5.2  As the existing signal controllers in the model were set-up as fixed time controllers, this
same set-up has been carried through to the updated models. Warrington UTMC has
provided some updated controller specification and average stage and cycle time
captures, which has been used to modify the signal controllers where necessary to aid in

achieving validation.
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2.6.1

26.2

2.7.1

2.8.1

The network modelled has no real route choice as the focus is on the A49 corridor. As a
result, and as a result of the methodology to freeze the previous 2015 assignment
volumes into the model during the cordoning exercise, the model has been setup using

static routing assignment.

During the process to convert the original model from dynamic assignment to static
assignment, an option to remove any routes with less than 0.02 relative volume and/or
less than 2 absolute minimum volume was selected in an attempt to minimise the
subsequent total amount of static routes to work with. Otherwise though, all routes are as

per the original models.

No changes were made to any of the driving behaviour parameters as per the original
2015 AECOM model set-up.

VISSIM Version — 11.00-12.
Base Year — 2019.

Model Time Periods

e Weekday AM — 07:00-08:00 (warm-up), 08:00-09:00 (peak period), 09:00-09:30 (cool-
down).

o Weekday PM — 16:00-17:00 (warm-up), 17:00-18:00 (peak period), 18:00-18:30 (cool-
down).

¢ Vehicle Types

e Cars

e LGVs

e HGVs

o PT Buses (static routes)

Results have been output with a model simulation resolution of 5-time steps / second, as
per the original modelling. Random seeds were set at 5 with an increase per run of 5, as

per the original models (meaning seeds 5,10, 15, 20 etc were used).

|10
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This section summarises the calibration process undertaken and identifies sources of
traffic flow data used to check and refine the flow profiles within the VISSIM model.

Manual classified count (MCC) surveys were undertaken on Wednesday 3rd April 2019
at the locations highlighted in Figure 3.1. These include:

e A49/ Delph Lane

e A49/ Woburn Road

e A49/ Cromwell Avenue/ Sandy Lane
e A49/ Junction Nine Retail Park

e A49/ Hawleys Lane/ Long Lane

Link counts (April 2019) from the Hatris Database for were checked for the sections of
motorway included in the model, taken from the following site locations (see Figure 3.2):

e M62 Westbound Mainline (M62/1260B) — west of junction 9
e M62 Eastbound Mainline (M62/1260A) — west of junction 9
e M62 Westbound Mainline (M62/1270B) — east of junction 9
o M62 Eastbound Mainline (M62/1269A) — east of junction 9

o M62 Westbound Mainline (M62/1275B) — east of junction 9
e M62 Eastbound Mainline (M62/1274A) — east of junction 9

e Link from M62 Eastbound to M6 (M6/7073K)



:
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FIGURE 3.2: AVAILABLE HATRIS TRAFFIC DATA
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3.2.2

3.2.3
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Initially, it was found that at these locations traffic flows had changed, in some places
considerably, between 2015 and 2019 with differences for individual movements up to
400-500 vehicles/ hour.

As the base model needs to be used to test in current and future years, and therefore
needs to be shown to robustly represent current conditions a decision had to be made
regarding how to manage this difference in flow, as described in the options below:

1. Scale up the 2015 model flow globally in an attempt to match the link counts
provided, which would essentially increase either the flow or levels of congestion,
or both, throughout the whole model; or

2. Limit any scaling of traffic to specific movements and key routes, in an
attempt to, as far as possible, keep all other movements / proportions consistent
with those in the 2015 model.

Option 2 above was considered the best way forward as it had the least impact on the
distribution of flows around the cordoned network. This option was taken forward as
current 2019 data is not available for all junctions modelled in the network. This creates
the possibility of updating the model without the need for a full rebuild and validation
exercise.

As with the original models, three traffic compositions were used in the model: Cars,
LGVs and HGVs. As Cars made up the vast majority of the overall volume in both peaks,
tweaks to volumes and routing were primarily focussed here when carrying out the
recalibration and validation exercise.

Vehicle Type AM % Distribution PM % Distribution
Car 83.7% 91.7%
LGV 8.4% 4.2%
HGV 7.9% 4.1%

TABLE 3.1: TRAFFIC COMPOSITION SUMMARY

The process of flow calibration has involved multiple iterations of minor adjustments to
both the vehicle inputs and static routing proportions at key locations and on key routes.
The calculated GEH statistic for the observed and modelled flows was considered for
each of the junction turning counts in accordance with the criteria stated in WebTAG Unit
3.1. To consider day to day variation in driver behaviour, the models were run, and results
averaged over ten random seeds, as per the original model specification. Table 3.2
summarises the flow calibration results.
AM Peak PM Peak

08:00-09:00 17:00-18:00

85% of VISSIM counts with GEH <=3 82.5% 80.0%
85% of VISSIM counts with GEH <=5 100.0% 92.5%
100% of VISSIM counts with GEH <=10 100.0% 100.0%
85% of VISSIM counts meeting WebTAG 100.0% 100.0%
Unit 3.1 flow criteria

TABLE 3.2: FLOW CALIBRATION SUMMARY



3.4.1

3.5.1

3.5.2

3.5.3

3.6.1

For transparency, completeness and robustness, these results also include a comparison

against the TfL criteria for key links, using a GEH value of 3 or under. Although it has not

been possible to achieve the ideal 85% count, the results still show that a strong flow

calibration result has been achieved. A full breakdown of model calibration results can be

found in Appendix A.

Another element which was suspected to have likely changed on the ground since the

2015 model construction and validation was the ftraffic signal set-up and timing

configuration. Subsequently, traffic signal specifications and drawings were obtained

from Warrington UTMC for the following junctions:

Site 1156
Site 1150
Site 1146
Site 1147
Site 1083
Site 1204
Site 1216
Site 1077

Winwick Link

Delph Lane (B&Q)

M62 J9 South

M62 J9 North

Cromwell Aveune / Winwick Road
Calver Road

J9 Retail Park

Long Lane

Additionally, a capture of 1 weeks’ worth of phase, stage and cycle timing data was

carried out for each of the following nodes (with the exception of those highlighted):

Site 1156
Site 1150
Site 1146
Site 1147
Site 1083
Site 1204
Site 1216
Site 1077

Winwick Link

Delph Lane (B&Q)

M62 J9 South — No comms to site

M62 J9 North — No comms to site

Cromwell Avenue / Winwick Road

Calver Road

J9 Retail Park - Unavailable due to roadworks
Long Lane

The signal data showed that although some locations were running with exactly the same

setup and timings as found in the 2015 model, most key signal controllers required

timings to be recalibrated in line with current operation.

Overall, based on the flow comparison results highlighted in section 3.2, a good fit

between observed and modelled traffic flows has been achieved.
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4 MODEL VALIDATION

This section summarises the goodness of fit between modelled and observed outputs,
independently collected.

4.1 Journey Time Validation

411 The journey time validation has been carried out using TomTom data collected for the
network. This was chosen as it provides a high sample rate dataset which improves the
overall robustness of the validation comparison. The data is provided in small link
sections, so these were combined into more reasonable lengths from junction to junction
in the network, which assisted the calibration of the model. The journey time data is
averaged over April 2019, for Tuesdays, Wednesdays and Thursdays. The Easter break
period was considered, and the date range removed from the travel time dataset (Easter
holidays in Warrington were 6" April 2019 — 22" April 2019*)

o
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FIGURE 4.1: JOURNEY TIME VALIDATION ROUTE SECTIONS

*2019 Warrington term dates taken from www.familiesonline.co.uk — click link for details
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421

422

4.2.3

In accordance with WebTAG Unit 3.1 criteria, which recommends that the difference
between observed and modelled journey times should be within 15% (or 1 minute if
higher) for at least 85% of the routes evaluated (although that criteria is ideally designed
for route sections over 3km in length). Tables 4.1 and 4.2 (on the following pages) shows
that 24/32 route sections (75%) are within 15% and all route sections are within 60
seconds of the observed.

Route sections 2 and 6 are both very short in length, meaning that the percentage
difference actually represents a very low actual difference, in seconds. If those sections
were not considered, 23/28 route sections (82.14%) would be within 15%.

The total route validation (i.e. for the entire length when all route sections are combined)
for the AM & PM peaks, for north and southbound traffic is within 15%.

In the PM peak, route section 4 southbound is slightly over 15% (20%) difference. This is
as a result of performance differences resulting from modelling MOVA signals as fixed
time modelled controllers. However, this still represents a relatively small average

difference of 6 seconds.

Further details can be found in Appendix B.

The modelled flows have been compared to the motorway flows from the HATRIS
Database not used in the flow calibration process. Together these provide an

independent dataset to determine the robustness of the model.

AM Peak PM Peak

08:00-09:00 17:00-18:00

85% of VISSIM counts with GEH <=3 42.9% 85.7%
85% of VISSIM counts with GEH <=5 85.7% 100.0%
100% of VISSIM counts with GEH <=10 100.0% 100.0%
85% of VISSIM counts meeting WebTAG 100.0% 100.0%
Unit 3.1 flow criteria

TABLE 4.1: LINK VALIDATION SUMMARY
The results in Table 4.3 show that overall, for each of the peak hours modelled, the GEH
is less than five for at least 85% of cases. Furthermore, WebTAG Unit 3.1 flow criteria is

also met.

Appendix C shows the Link Validation in more detail.
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Overall, based on the journey time and link validation results above, a good fit between
observed and modelled results has been achieved. Each complete A49 route validates
well within the 15% criteria, with 68.75% of route sections (87.5% if very short sections
are ignored) journey times compared within 15% of the observed and at least 85% of
flows compared have a GEH < 5 in the AM peak. In the PM peak, each complete A49
journey time route also validates well within the 15% criteria, with 81.25% of route
sections (91.25% if very short sections are ignored) journey times compared within 15%

of the observed and at least 85% of flows compared have a GEH < 5.

Based on the fact that this model has been created from a hybrid of different data sources,
considering all audit comments received regarding current levels of queuing and delay
within the network (typical data drawn from current Big Data sources such as Google
Traffic), it is felt that large amounts of time have been spend attempting to make the best
of bridging the gaps between different sources. Spending further time making minute
tweaks to traffic volume and routing data is therefore not believed to be likely to bring any
real further benefit, particularly considering that all future year testing will use altered

traffic flows anyway. The model is therefore considered to be fit for purpose.



TABLE 4.2: AM JOURNEY TIME VALIDATION SUMMARY

AM Peak 08:00 - 09:00 Validation -

Description Observed Modelled Northbound
T L e e g e B LT
Section n From Avg % Diff. |[15% seconds Validates

1 NB Winwick Link Rd - Hollins Ln 384m 71 9% v v

2 NB Roundabout 43m 6 6 7 8 1| 22% X v v

3 NB M62 Junction 9 - Winwick Link Rd 447m 81 79 86| 104 7! 9% v v v

4 NB M62 Junction 9 254m 36 35 36 40 1| 3% v v 4

5 NB Cromwell Ave - M62 Junction 9 810m 68 73 74 75 6| 9% v v v

6 NB Roundabout 63m 5 7 7 8 2| 41% x v \

7 NB Hawleys Ln - Cromwell Ave 645m 94 75 87 95 2| -3% v v v

8 NB Ireland St - Hawleys Ln 720m| 104 91 92 93 1 1% v v 4
TOTAL NB Ireland St - Hollins Ln 3364m| 468 449 462 490 10 2% v v v

AM Peak 08:00 - 09:00 Validatio
) ptio ODb o o]0 o 0 DO o
D 0 A 60

O 0 O ) AV(Q AV(Q 2 D % D % econda 03

1 SB Hollins Ln - Winwick Link Rd 356m 64 59 64 68 16 | 24% x v v

2 SB Roundabout 110m 21 19 20 21 1 6% v v v

3 SB Winwick Link Rd - M62 Junction 9 492m| 115 110 114] 118 3| 2% v v v

4 SB M62 Junction 9 232m 42 36 37 38 3| 7% v v v

5 SB M62 Junction 9 - Sandy Ln 811m| 158 150| 171] 210 21 | 14% v v v

6 SB Roundabout 68m 11 10 11 12 4| 39% X v v

7 SB Sandy Ln - Long Ln 650m| 144 139] 159| 184 27 | 19% x v 4

8 SB Long Ln - Ireland St 725m 82 72 73 74 -11 | -13% v v v
TOTAL SB Hollins Ln - Ireland St 3444m| 637 615 648 713 58| 9% v v v

100% 100%
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TABLE 4.3: PM JOURNEY TIME VALIDATION SUMMARY

Description Observed Modelled AM Peak 08:00 - 09:00 Validation - Northbound
Sectio | Directio Within 60
n ist. . in. . . seconds |Validates

1 NB Winwick Link Rd - Hollins Ln 384m 84 76 79 84 -9 -10% v v v

2 NB Roundabout 43m 9 7 8 8 2| 46% x v v

3 NB M62 Junction 9 - Winwick Link Rd 447m| 105 85 94 102 -5 -5% v v v

4 NB M62 Junction 9 254m 40 38 42 43 4| 11% v v v

5 NB Cromwell Ave - M®62 Junction 9 810m 86 79 81 84 -5 6% v v v

6 NB Roundabout 63m 6 6 6 6 0 -2% v v v

7 NB Hawleys Ln - Cromwell Ave 645m| 137| 116] 124| 133 1 1% v v v

8 NB Ireland St - Hawleys Ln 720m| 251| 264| 283 293 11| 4% v v v

TOTAL NB Ireland St - Hollins Ln 3364dm| 716| 707, 717 726 -1 0% v v v
De htio Observed odelled AM P 08:00 - 09:00 datio outhbound

0 D 0 A 50

0 O ) AVQO AVO a ) ) % econdad allgate

1 SB Hollins Ln - Winwick Link Rd 356m 64 58 60 64 1 2% v v v

2 SB Roundabout 110m 17 15 16 17 2| 12% v v v

3 SB Winwick Link Rd - M62 Junction 9 492m| 114 91| 101 110 12| -10% v v 4

4 SB M62 Junction 9 232m 30 49 52 55 6| 20% x v v

5 SB M62 Junction 9 - Sandy Ln 811m 94 79 94 100 2| 2% v v v

6 SB Roundabout 68m 15 8 8 8 -8| -49% X v v

7 SB Sandy Ln - LonglLn 650m 97 86 91 97 2| 2% v v v

8 SB Long Ln - lIreland St 725m 75 70 70 71 -4| -6% v v v

TOTAL SB Hollins Ln - Ireland St 3444m| 507 476 493 506 -14| -3% v v v
81.3% 100% 100%
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5.1.1

In summary, the results demonstrate a suitable fit between modelled and observed flows with an
accurate distribution of traffic around the network, representative of a typical weekday in April
2019. Considering journey times, almost 85% of modelled sections routes are within 15% of the
observed and all are within 60 seconds of the observed, and both full routes are within 15%. As
such, the base models are considered an appropriate starting point to test future changes in traffic

patterns.
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APPENDIX A:

TURNING COUNT CALIBRATION RESULTS







AM Peak {08:0009:00) Summany

Total number of counts considered 40
YWISSIM model counts with GEH <3 33
* of WISSIM counts with GEH <3 &2 50%
WISEIM model counts with GEH <5 40
> of WISSIM counts with GEH <5 100_00%
YISS5IM model counts with GEH <10 40
* of WISSIM counts with GEH <10 100_00%
WISSIM model counts meeting WebTAG Unit 3.1 criteria 40
= of WISSIM counts mesting 'wWebTAG Unit 3.1 Flow criteria 100_00%

Jurnction

Junction! Movement

Approach

Vehicle Flow

Observed

Difference

Modelled  Actual

GEH Criteria Met

Critical

GEH P

as=

FLO%!

443 MNE 1266 1223 43| -3 il 122 v

A43MNE to Delp Ln 173 183 ol & il 074 v

Ad3 Mewron Road! | 443 SE 1633 1646 =53] -3 il 130 v
Delph Lare 44356 to Delph Ln G4 dd -20| -3t M 272 v
Delph L to A43 MNE a7 43 -38| -dd il 461 v

Delph Lnto A49 SE 152 145 -47| -24 il 362 v

s A49 NE to Woburn Fid 16 13 3 19 il 0vz| v
gqgu\?;\:ﬁ.:::: A43 NG Zz0 236 || T2 N [046] 7 -
A43 5B 1650 1783 133 8% 1l 321 v

A49 5B to Sanduln 154 147 -7| -G il 057 L

A43 5B 1277 1314 T I I 103 v

43 5B to Cromw ell Sue 243 2EB6 23 3 N 144 | b4

Cromwell Ave to 843 NE 250 230 -20| -8 il 129 v

Cromwell Suwe ta Sanduln 34 285 -26| -8 N 150 v

AdA wirmick Road! | Cromwell Ave o /43 SE Ed5S E16 -23| -4 il 115 | v
ASTA Cromwell | Cromwell Ave to Crome el Ave (U=t 55 44 -1f 20 [ 156 | « -’
Avenue! Sandy | A43ME T7E TTa E ES [ 0ov| - -’
Lane west A43NE to SandyLn 71 = 20| 28 il 222 v
A49NE to Cromw ell Aue 424 426 2l O il o v

Sandy Lnto 443 MNB 210 234 2 18 I 161 « v

SanduLnta Sandy Ln (U-turn u] u] of- N ooof v

SandyLnto 443 5B &1 ES =13 -16% il 151 v

Sandy Lnta Cromwell Ave 203 17T -26| 13 N 183 v

A43 5B 1888 1812 -TE| -4 1] 177 | L

Ad3 winwick Road [ 443 5B 1o Junction MINE Fetail 15 155 40| 35 il 344 v
@ Junction MINE | 445 ME 1133 1206 7 1 il 0z0] « v
Fietail Park Junction MINE Retailte 843 5B 16 13 3 19 il 07z « v
Junction MINE Retail ve 8443 NE 72 7T 5 T M 058| v

843 56 to Hawlevs Lane 133 202 3 2 N 021 v

44956 to Long Lane 258 233 e il 160 + v

A43 56 1447 1411 =36 -2 M 035| v

Ad3ME o Hawleys Lane 7T 43 =3d| -dd M 439 v

o A49MNE o Long Lane 236 187 -43| -2 il 37| v

E:i I\:;';””L'::S‘f;é XELE 505 fz0] | 2w M |053] - 7
Long Lane LongLane to 8443 5B 330 345 -45| -12% I 235 v v
Laong Lane to Hawleys Lane 134 33 -36| -2 N 33| & s

LongLane to 443 NE 239 233 -6l -3¢ il 033 v

Hawleys Lane to Long Lane 113 a0 -23| -20= N 226 v

Hawlevs Lane to 843 5B 58 53 -5 -3 N 06T v

Hawleys Lane to 843 NE 174 16T =7 - N 054 v




PM Peak (17:00-18:00) Summary

Total number of counts considered d0
VISEIM model counts with GEH <3 32
+of WISSIM counts with GEH <2 S0.00%
WISSIM model counts with GEH <5 aT
¥ of VISEIM counts with GEH <5 32 50%
VISSIM model counts with GEH <10 40
¥ of WISSIM counts with GEH <10 10000
VISEIM model counts mesting WebTAG Unit 2.1 criteria 40
+ of WISSIM counts meeting WebTAG Unit 3.1 Aow criteria 10000

Oifference GEH Criteria Met
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APPENDIX B:

JOURNEY TIME VALIDATION RESULTS
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APPENDIX C:

HATRIS MOTORWAY COUNT VALIDATION

RESULTS
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Ben Laverick .
Highways England atkinsglobal.com
Piccadilly Gate snclavalin.com
Store Street

Manchester

M1 2WD

07 February 2020

Dear Ben
Peel Hall Vissim Model — Base Model Review

Atkins has been commissioned by Highways England to audit a base VISSIM model and supporting
Local Model Validation Report (LMVR) which has been produced by the Modelling Group on behalf
of Highgate Transportation (HT) who have been commissioned by Satnam Millennium Ltd (Satham)
in support of the proposed development of land at Peel Hall in Warrington.

It should be noted at the outset that this review focuses on the parts of the network that are of interest
to Highways England. As such, it cannot be said that Highways England agrees or disagrees with
any part of the work that does not fall under that heading.

Basic Model Coding

The model has been built in Version 11.00.12 of the Vissim software. Although it is stated in the LMVR
that this is the latest version of the software, The statement reads “...update the network to the latest
fully stable and tested version of the software...” PTV released Vissim Version 2020 in the Autumn of
2019 and it is recommended that the model is updated to this version of the software As the work was
started before this point it would not be good practice to swap versions. Our standard practice is always
that we do not immediately start using the latest version of VISSIM until we have completed rigorous in-
house testing has been completed, as past early release versions have almost always been found to
contain a lot of ‘bugs’ and other issues. An update to another version of the software would create
unacceptable delays to the assessment programme, for no discernible benefit.

When the model is opened it produces eight warnings with regards to discontinued vehicles. This is
a function of the model being updated from Version 8 to Version 11 of the Vissim software. It is
suggested that the 3D model distribution is updated so that all of the selected vehicle models are
from the current database. This has now been updated.

The model has been coded in a geographical location such that the background mapping is slightly
mis-aligned to the model. This makes the detail of the network coding hard to audit and should
therefore be amended. The model is in the geographical location which AECOM coded it in. This
exercise has not been to build the model, but to cordon what previously used and agreed. Google
mapping can be used for reference in this case.

The model has been set to a simulation resolution of 5 which is acceptable.
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Use of Modifications

The model uses 12 separate modifications to reflect just the Morning and Evening Base scenarios.
This is not recommended best practice and makes the model significantly more difficult to audit as
well as making the scenarios longer to load. The model only takes seconds to open — perhaps Atkins need to
explain this point further. It is recommended that all of the modifications associated with the Morning
Peak scenario are read into the base model and then removed from the list. Further, the
modifications related to the Evening Peak scenario should be rationalised into a single modification
which changes the appropriate settings from morning to evening such as the start time and flows.
Although the recommendations are noted, there are no central UK standards that dictate the way
that modification files ‘should’ be used. Our way of working ensures that different elements and
settings can easily be used and interchanged between multiple different scenarios, rather than
having to potentially repeat elements of work creating the chance for changes and errors to creep
in.

For the avoidance of doubt, it would not be expected that the modelled network would be physically
different between the Morning and Evening Peak scenarios without very strong justification. We
would agree. It is quite a quick and relatively simple process to see that the modifications used do
not create separate physical changes between peaks, but rather track minor input, routing and
signal changes between peaks, in order to achieve calibration. This allows an auditor to see exactly
what has been done to the original model, rather than if the modifications were all just read into the
base which has the potential to obscure/ provide less transparency, regarding the process taken.

Method of Assignment

The model is based on the original AECOM model which was coded using Dynamic Assignment.
Although the model has been switched to a Static Assignment model, the coding associated with the
original Dynamic Assignment including matrix files, parking lots, and nodes have been retained in the
model making it unnecessarily complex. This coding should be removed. There is no complexity,
once the model is a static model, all dynamic assignment elements are ignored. Nodes are used for
evaluation purposes, so cannot be removed, parking lots and matrices are turned off/ ignored.

It is unclear as to why the model has been converted from Dynamic to Static assignment This is a
process which was clearly laid out in the provided methodology document in November 2019., but it
is clear from a review of the vehicle inputs and associated Static Vehicle Routes that the process
has resulted in a significant drop in the number of OD pairs with flow assigned to them. It is unclear at
this stage as to whether or not that will negatively impact on the model being fit-for-purpose. As
stated in the LMVR “During the process to convert the original model from dynamic assignment to
static assignment, an option to remove any routes with less than 0.02 relative volume and/or less
than 2 absolute minimum volume was selected in an attempt to minimise the subsequent total
amount of static routes to work with. Otherwise though, all routes are as per the original models.”
The ‘significant drop’ is due to the fact that the original models contained large volumes of routes
with total volumes which were often less than 1. This is an unnecessary level of detail, and would
also considerably extend the processing time of the data for no discernible benefit.

As for the comment as to whether this could “...negatively impact on the model being fit-for-
purpose”, this is the whole point of the comparison tables provided right at the front of the LMVR
(Tables 2.1 — 2.4) which show that there is almost exactly the same level of turning vehicles and a
similar level of journey time performance, as was found in the original model.
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Temporal Scope
The temporal scope of the model is as below:

e Morning Peak — 07:00 to 09:30
e Evening Peak — 16:00 to 18:30

A review of typical delays in Google Maps suggests that the M62 eastbound is already congested by
07:00 and that the Winnick Link suffers from some delay. In the evening, Google Maps suggests that
the Winnick Link suffers from some delay. Overall, it is felt that the temporal scope is probably
sufficiently robust subject to validation and calibration of the model.

Network Layout Coding

It has not been possible to check the network coding in detail due to the misalignment of the model
against the background mapping. In saying that, there are areas of the model that are coded
differently to the approach that Atkins would take including the bus stop laybys and the use of ‘dummy’
connectors at junctions. However, these differences in approach are not necessarily wrong and would
not necessarily preclude the model from being fit-for-purpose noting, in particular, that buses are not
the focus of this model. This is the previously agreed model, and although it is not a method we
would have used if building the model in-house, the point is whether it achieves a reasonable
representation of real-world performance.

We would welcome the opportunity to review the network coding in detail once the model is correctly
aligned to the background. As already set out above, this is a previous model and the background
can be checked against an external source such as Google mapping

Driving Behaviour Parameters

The majority of the network is coded as Urban Motorised as would be expected. The motorway is
coded using a range of behaviour types include bespoke behaviours for the westbound carriageway
and links coded to best accommodate weaving where appropriate. In general, this approach is
regarded as being robust so long as the model can be validated and calibrated in these areas.

It is noted that at M62 J9, the western slip roads are coded with a link behaviour type of 203:Slip
Roads’ whilst the eastern slip roads are coded as ‘4. Mway 2'. This appears to be inconsistent and
should be reviewed or justified.

It would be expected that a gradient is coded onto the off-slips at M62 J9 in order to accurately reflect
the uphill gradient on the approach to the roundabout. No changes were made to the provided,
previously approved model driving/ link behaviour setup.

Traffic Flows

Notwithstanding previous comments on the assignment of the traffic, a review of the model running
suggests that traffic flows around the model in a way that suggests the model is reasonably well
coded. In saying that, lookback distances at the key roundabouts in the network may need reviewing
in order to minimise the number of vehicles changing lane very close to the junction or within the
junction itself. Whilst it is agreed that some elements such as lookback distances are not all entirely
‘default’, this is likely to be resultant of localised observations during the original model
development.

It appears that the acceleration rate of some of the HGV’s in the model is quite low. As such, it is
recommended that the coding of the characteristics that feed into the acceleration such as ‘Power’
and ‘Weight’ as well as the ‘Maximum Acceleration’ and ‘Maximum Deceleration’ functions are
reviewed against current best practice as would be default in Vissim Version 2020. Whilst it is
agreed that some elements such as HGV acceleration/ power/ weight are not all entirely ‘default’,
this, again, is likely to be resultant of localised observations during the original model development.
Also, we are not working in VISSIM version 2020, so this point is not relevant.

It appears that one of the ‘Car’ vehicle inputs, on link 227, may be coded into the model twice causing
too much traffic to be loaded into the model. This was an error which had been missed — thank you,
it has now been corrected.
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Signals

A review of the signals in the model has focused on the area of main interest to Highways England,
M62 J9 and the immediate junctions to the north and south. Signals on M62 J9 run using two
controllers. However, they are coded in one controller in the model. Whilst not necessarily best
practice, this should not negatively impact on the model’s fitness for purpose.

It is noted that no operational timings were able to be acquired for M62 J9. As such, particular focus
would be expected on the journey time validation through this junction in order to illustrate the
appropriateness of the signal timings used.

Speed Distributions and Speed Decisions

Desired speed distributions generally appear to be fine as do the reduced speed areas. It is noted
however that the Sandy Lane W free flow left turn appears to have a desired speed distribution of 30
mph whereas the posted speed limit is 20 mph. As the speed is set to the posted 20mph as soon as
traffic goes around the corner onto Sandy Lane West, it was assumed that there must have been a
good reason for this very short section (44m exiting the roundabout, 22m approaching the
roundabout) to do with calibration of the original model, most likely as a result of site observations in
2015.

Public Transport

Bus routes and their departure times have been defined in the model. Although bus timetables have
not been checked against published schedules, it is noted that the departure times in both the Morning
and Evening Peak models are the same. A review of the departure times is therefore recommended.
This is as per the provided AECOM model

Calibration to Counts

For the Morning Peak, the LMVR reports the model flows for 08:00-09:00 matching only 57.1% to a
GEH of less than 3. Whilst 85.7% match to a GEH of less than 5, it is noted that the model has no
route choice and therefore a high match rate would be expected. This doesn’t consider the hybrid
nature of using a previously developed model, multiple sources of updated flow data, and a
separate historical journey time data collection averaged over all relevant days in the month of the
majority of the updated flow data. As always this is a balancing act to get the best out of the turning
comparison vs the journey time data. Huge amounts of time have already been spent making
smaller and smaller manual tweaks — eventually a point is reached the returns for time spent
dwindle to almost nothing. This is not a point which is arrived at lightly, but it is genuinely felt that
there is not value in spending further time going back and forth trying to tweak the AM model
considering the combined calibration levels already achieved (which are above nationally stipulated
values in any event).

For the Evening Peak, the LMVR reports that the model flows match to a much better level.
It is suggested that the Morning Peak traffic inputs and routeing is reviewed.
Validation to Journey Times

For both peaks, the LMRV reports northbound and southbound journey times for eight sections that
make up a route through the network along the A48. It would be preferable for the comfort of Highways
England if additional routes through M62 J9 were also reviewed.

With regard to the Morning Peak, the overall journey times in the model when compared to the
observed are -1% for the Northbound and +2% for the Southbound. These are considered acceptable.
It is noted that the journey times for the section that reflects M62 J9 are +2% for the Northbound and
-13% for the Southbound. The latter of this is somewhat concerning.

With regard to the Evening Peak, the overall journey times in the model when compared to the
observed are 0% for the Northbound and -3% for the Southbound. These are considered acceptable.
It is noted that the journey times for the section that reflects M62 J9 are +3% for the Northbound and

+71% for the Southbound. The latter of this is very concerning. This section is 232m long — the ‘very
concerning’ 71% which has been highlighted here represents 21 seconds. This draws attention to the
fact that these standards were never designed for very small sections (the original criteria for journey
time validation was meant for routes of at least 3km).
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In summary, whilst the overall journey times suggest the model is generally robust, the journey times
for M62 J9 are of concern and it is recommended that the model is reviewed. In addition, it is
recommended that additional routes are added to the model to reflect other movements at M62 J9.

Observation of Model Simulation Runs

Given the issues identified in the previous sections of this review, it is not felt productive to dwell on
operational observations as the model will be updated to an extent. Notwithstanding this, it is noted
that there is significant queuing on Northway in the Morning Peak model which exceeds the link length
and is felt to be particularly unrepresentative. It is suggested that the priority rules and modelling of
the flared approach to A50/A49 junction on the eastern arm is reviewed. This is entirely resultant of
the double counting which your auditing highlighted, and which has now been corrected.

Summary

Atkins has been commissioned by Highways England to audit a base VISSIM model and supporting
Local Model Validation Report (LMVR) which has been produced by the Modelling Group on behalf
of Highgate Transportation (HT) who have been commissioned by Satnam Millennium Ltd (Satnam)
in support of the proposed development of land at Peel Hall in Warrington.

The model looks to be overall of a reasonable standard. However, a number of issues have been
noted through this review which should be addressed so that the model can be reviewed and agreed
as being fit-for-purpose.

There are some understandable points, but overall it is felt that this audit is unnecessarily petty and
alarmist in the issues it raises. It feels that the specifics of this project have not been considered, in
that using an older model, developed by a different consultant, using different practices, is never the
easiest or most ideal start point. However, it is felt that when all of this history/ background is
considered, along with the hybrid nature of available data used, along with the fact that all flows
(and most likely signal timings) will be altered during future year testing, that actually this is a pretty
decent start point for testing. Spending further time on minute details feels counter-productive and
time-wasting.

Yours faithfully

Gavin Coupe
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1.2.1

[ 1

Modelling Group Ltd has previously developed a base-year microsimulation model of the
A49 corridor for the area to the north of Warrington, surrounding the M62 junction 9. For
further detailed
‘MG0123_A49WarringCorridor_BaseModellingReport_v1.2.pdf.

information relating to this exercise, please refer to

The aim of this model has been to provide a robust platform on which the proposed
development (Peel Hall) can be tested and impact upon the highway network assessed
in the future years 2022, 2027 and 2032.
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FIGURE 1.1: NETWORK EXTENTS AND APPROXIMATE LOCATION OF DEVELOPMENT

The following report summarises the methodology used to build and test the model, as
well as the results obtained to determine the comparative performance impacts of Peel
Hall Access Strategy A flows within the committed future year networks, as detailed

above.



The report is structured as follows:

Section 2: Methodology including information on the model development and scenarios

tested;

Section 3: Model Performance including network performance statistics, queue lengths

and journey times; and

Section 4: Summary and Recommendations.
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2.1

211

31

METHODOLOGY

Overview

The model extent used is consistent with the 2019 base model as highlighted in Figure
2.1.

Also consistent with the 2019 base year modelling, the 2022, 2027 and 2032 models are
modelled to cover a 2.5-hour period, for the AM and PM traffic peaks.

In the AM, this period covers 07:00-09:30, with an hour ‘warm-up’ from 07:00-08:00, and
a half-hour ‘cool-down’ from 09:00-09:30. In the PM, this period covers 16:00-18:30, with
an hour ‘warm-up’ from 16:00-17:00, and a half-hour ‘cool-down’ from 18:00-18:30.

The model has been developed using the same version of the software as used for the
validated base model (PTV VISSIM 11.00-12). Results have been output with a model
resolution of 5-time steps per second, as was used in the base model. The same random

seeds have also been used (starting from 5, increasing by 5 each run, for 10 runs).




2.21

222

223

224

225

226

The scenarios tested in the model were:

e 2022 Do Minimum (Reference Case)

e 2022 Do Something (Full Development Scenario)

e 2027 Do Minimum (Reference Case)

e 2027 Do Something (Full Development Scenario)

e 2032 Do Minimum (Reference Case)

e 2032 Do Something (Full Development Scenario)

The flows for each scenario were provided by Highgate Transportation in the spreadsheet
‘Peel Hall Access Strategy A - Flow Diagram Spreadsheet - REISSUE 200120.xIsnm’. The
flow diagrams within this were developed using the SATURN model (WMMTM16) outputs
provided by AECOM.

In order to ensure a fully transparent and traceable process in the conversion of these
flows into a useable format for entry into the VISSIM models, the matrices creation

module in LinSig 3 was used to develop Origin-Destination matrices for each vehicle type.

The current model area does not have any route choice, hence the choice of LinSig was
considered appropriate to evaluate the routing for both lights and heavies. A total of 15
different scenarios for Lights and Heavies have been processed. A skeleton model of the
area was constructed and turning counts were imported at each junction for validation
purposes.

Flow consistency checks were undertaken on the SATURN flow diagrams provided to
make sure that the number of vehicles leaving one junction were equal to the number of
vehicles entering the next one. It was concluded that the flow provided was consistent
and could be used for flow estimation in LinSig. Traffic data was processed by LinSig and
it was concluded that 100% of the GEH values for all scenarios were below a threshold
of 3.

The LinSig model has been provided for review as part of the final model submission for

Option A, and is detailed further in Appendix B.
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2.3.1

232

233

5]

Several changes have been made to the model network to reflect planned improvements

in the area. These include:

e A49 Newton Road/ Winwick Link Road Junction (Winwick Island) — Widening of the
northbound and southbound approaches on Newton Road, widening of the westbound
approach from Winwick Link Road including the creation of a segregated left turn lane.
Also included, is widening of the circulatory carriageway.

¢ A49 Newton Road / Delph Lane Junction — Additional lane for Newton Road northbound,
including widened exit merge.

e A49 Winwick Road/ Junction Nine Retail Park Junction — Widening of Winwick Road
northbound to facilitate a dedicated left turn lane into the retail park, Widening of Winwick
Road southbound to extend the existing dedicated right turn lane into the retail park.

Detailed drawings used to model junction mitigations are shown in Appendix E.

Additional changes were also made to remove some priority rules at the roundabout, as
it became apparent that the increase in overall traffic volume caused the network to ‘lock

up’ on some model runs, in a manner which was judged to be entirely unrealistic.

As with the original models, three primary traffic compositions were used in the models:
Cars, LGVs and HGVs. However, when modelling the ‘Do Something’ scenario models,
additional development related traffic was added as a separate vehicle type, based on

the Cars composition.



3.1.1

The impact of the development on the local highway network has been assessed in 2022,

2027, and 2032, using the following model outputs:

e Overall network performance statistics; including average per vehicle delay/speed,
total network delay, latent demand;
e Average maximum & “average average” queue lengths at key junctions; and

e Average journey times and volumes along key routes.

All modelled scenario results are averaged over 10 random seed runs, to reflect daily

fluctuations in arrival patterns.
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3.21

3.2.2

4

This section summarises the network performance statistics. Network performance data

is split into two main types — average per vehicle data, and total network statistics (taken

over the peak hour).

Data is then further broken down as follows:

e Per Trip Average Per Vehicle Data:

Delay — defined as average time spent in a delay state (i.e. being held below desired
speed due to network conditions);

Stops — defined as the average number of times each vehicle comes to a full stop;
Speed — defined as the overall average speed per trip, in miles per hour;

Stopped Delay — defined as the average amount of time spent in an unwanted,

stopped state

e Total Network Data

Distance — defined as the total cumulative distance travelled by all vehicles
completing trips within the peak hour;

Travel Time — defined as the total cumulative travel time of all vehicles completing
trips within the peak hour;

Delay Time — defined as the total cumulative time spent in a delay state by all
vehicles during the peak hour;

Stops — defined as the total cumulative number of vehicle stops within the network
during the peak hour;

Stopped Delay — defined as the total cumulative amount of time spent in an
unwanted, stopped state by all vehicles during the peak hour;

Vehicles Active — defined as the total number of vehicles still active within the
network at the end of the peak hour;

Vehicles Arrived — defined as the total number of completed trips by the end of the
peak hour;

Latent Delay — defined as the total amount of delay stored outside of the network
(i.e. experienced by Latent Demand — see below, and therefore not counted in the
Delay Time statistic defined above) at the end of the evaluation interval;

Latent Demand — defined as the total number of vehicles (demand) stuck outside
of the network at the end of the evaluation interval (generally due to queueing and

delays).



3.2.3

3.2.4

Tables 3.1 and 3.2 show the summary data for the AM and PM modelled peaks

respectively.

There are two or three primary links with congestion levels which tend to lead to latent

demand at the end of the peak periods (i.e. trapped outside of the network). These are:

e Golborne Road — in the morning peak, traffic struggles to access the A49 at this junction
due to the high volume of right turners (in and out) combined with the high volume of
northbound and southbound traffic on the A49 itself. If remedied, and using the detail found
in the error files as a guide (although it is worth noting that the error files only record latent
demand at the end of the model run — i.e. after the half-hour long cool-down period,
whereas the summary data in tables 3.1 and 3.2 is just for the actual modelled peak, but
only shows the total with no further detail) this could lead to as much 400-500 additional
vehicles entering the network in the AM 2032 Do Something model. In the AM 2032 Do
Minimum model, there is approximately 200 vehicles trapped outside of the network here.
This is despite this entry link being extended to approximately 2.5km from the junction.

e Sandy Lane West and/ or Cromwell Avenue — The signalised roundabout junction with the
A49 is a very congested junction in most future year scenarios. However, in the PM peak,
there is the added complication that there is a high proportion of right-turning traffic from
each of the approaches, as well as heavy ahead movements on all arms. This makes
balancing fixed-time plans very difficult. As the volumes on the A49 are so high, the
northbound and southbound traffic has to have a lot of priority, meaning traffic on either
Cromwell Avenue or Sandy Lane West, or both, struggle to get through the junction. In

2032, this results in some latent demand.
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Average PerfVehicle - 08:00-09:00 Total Network Statistics - 08:00-09:00

Delay Stops Speed Stopped Delay Distance Travel Time Delay Time Stops Stopped Delay “Wehicles &ctive “ehicles Arrived Latent Delay Latent Demand
AM Dolin 2022 144 8 26 38 62372 5270989 2445827 139532 988752 1241 156595 9319 3
Al DoSom 2022 195 10 22 a5 63084 6378632 3462379 184486 1508796 1644 16075 250855 209
AM DoRlin 2027 179 11 24 T2 65018 6171315 3232343 155161 1298129 1467 16579 105573 129
Al DoSom 2027 203 12 22 g1 65786 6788242 3772433) 220861 1434284 1656 16893 259067 230
AR Dolin 2032 232 15 20 30 68507 7335407 4469041) 288543 1726514 1633 17586 140302 160
Al DoSom 2032 282 17 18 114 69253 8797932 S620567) 342031 22737726 21132 17848 431226 334

TABLE 3.1: AM PEAK NETWORK PERFORMANCE STATISTICS SUMMARY

Average PerfVehicle - 17:00-18:00 Total Metwork Statistics - 17:00-18:00

eed Stopped Delay Distance Travel Time Delay Time ped Dela hicl ive hicl rived Latent Delay Latent Demand

PM Doldin 2022 106 3 29 57 53419 4308340 1336392 58286 1069227 1339 17473 1357 0
Pk DoSom 2022 126 4 26 64 64776 5527084 2485473 71876 1251305 1541 18135 5880 1]
P Doldin 2027 100 g 20 52 66713 5063540 1998446 36793 1031286 1279 18521 23684 16
PR DoSom 2027 143 3 25 73 67738 6151377 2972079 100662 1516812 16832 15036 150179 106
PM Doldin 2032 112 3 28 38 70417 5596665 2363268| 69767 1223348 15032 19567 54959 40
Pk DoSom 2032 174 b 22 93 71047 7125402 3805499) 133757 2034172 2001 13916 288881 184

TABLE 3.2: PM PEAK NETWORK PERFORMANCE STATISTICS SUMMARY



3.3.1

3.3.2

3.3.3

3.34

3.3.5

Average absolute maximum queue lengths (i.e. the average of the single largest queue
lengths to occur at any point during each of the seed runs), and “average average” (i.e.
the average of the queue lengths over the entire peak period, averaged for all seed runs)

have been analysed at the following junctions:

e A49 Newton Road / Winwick Park Avenue / Winwick Link Road
e A49 Newton Road / Delph Lane

e M62 Junction 9

e A49 Winwick Road / Birch Avenue

o A49 Winwick Road / Poplars Avenue

e A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West
e A49 Winwick Road / Junction NINE Retail Park

e A49 Winwick Road / Hawleys Lane / A50 Long Lane

Queue lengths have been extracted for comparison during the AM peak (08:00-09:00)
period and PM peak (17:00-18:00) periods.

When analysing the figures, it is worth noting that VISSIM collects queue lengths from a
given marker extending backwards along the link until it reaches another queue marker.
Hence, where there are junctions close together the queue lengths are capped at the
distance between the junctions. This can be misleading — as such, queue outputs should
be read in conjunction with journey time results to gain a full understanding of scenario

differences.

Tables 3.3 and 3.4 summarise the AM peak average and average maximum queue
comparisons respectively. There are some more notable increases to maximum queue
lengths for traffic on the eastbound off-slip from the M62 which are reasonably consistent
in all scenarios. When watching the model, it is clear this is just down to the slightly non-
responsive nature of the signal controller within the model, which has been created as a
fixed time controller. As a result, it is likely that the numbers shown very much represent
a worst-case scenario, as the signals onsite run under MOVA control. The queueing
vehicles are always well contained within the link stacking capacity (of approximately
315m within the model — maximum queue lengths are approximately 200m in all Do
Something scenarios).

To the south of M62 Junction 9, the worst impacts are seen on the Sandy Lane West
approach to the A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West
roundabout. There was a need to extend the link length for Sandy Lane West (from
approximately 300m in reality, to almost 1500m), in an attempt to get all traffic loaded into

the model.
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Junctio

Difference

Crakdin

Difference

tual

Length (e

Difference

| |

A49 NB to Winwick Park dve 4 6
A49 HE 14 17 4 26% 17 23 ] 38% 25 49 24 6%
A9 NB to Wi ck Link Rd 14 17 4 26% 17 23 ] 38% 25 49 24 96%
Wi ck Park &ve to 449 NB 4 5 0 2% 5 5 1] 0% 5 5 1] 0%
Ad49 Newton Road/ [|winwick Park Ave to Winwick Link Rd 4 S 0 2% 5 S 0 0% 5 5 0 0%
Adgwinwick Link  |wiinwick Park sve to 442 5B 4 5 0 2% 5 5 o 0% 5 5 o 0%
Road/ Winwick Park |49 5B to Wirwick Link Rd 51 57 ] 132 43 45 2 4% 41 32 =g -21%
Avenue A49 5B 51 57 3 15% 43 45 2 4% 41 32 -9 -21%
A9 3B to wWinwick Park sve 51 57 3 13% 43 45 2 4% 41 32 =&l -21%
wiirw ck Link Rd to 449 5B 2 2 0 -1% 3 3 1] -1% 4 3 1] -3%
Wit ck Link Rd fo Winwick Park sve B B 0 -2% 5 5 1] -1% 5 5 1] 9%
wiinw ck Link Rd to 449 NB 3 3 0 -2% 5 5 1] -1% 5 5 1] 9%
249 hE 21 24 El 16% 3 57 19 S50% 57 28 -29 -51%
A49 WE to Delp Ln 21 24 3 17% 38 57 19 50% 58 29 -29 -51%
A49 Mewton Road/ 249 <p 44 45 1 2% 50 49 -1 -2% 6l G54 E 5%
Delph Lane A49 3B to Delph Ln 12 12 0 0% 12 12 1] 4% 12 34 22 187%
Delph Lnto £449 ME ] 6 0 -2% ] 5 1] -3% 7 g 1 15%
Delph Lnto £449 3B g g 0 0% 7 7 1] 1% g g 1 7%
A49 ME to ME2WE 15 16 2 11% 22 28 ] 26% 60 39 -21 -35%
249 hE 15 16 2 11% 22 28 [ 26% a0 39 -21 -35%
£49 MWB to MG2 ER 15 16 2 11% 22 28 [ 26% a0 39 -21 -55%
A49 ME to 449 SB [1U-Turn) 15 16 2 11% 22 28 & 26% &0 39 -21 -35%
I62 ER o 249 NB 26 90 G54 251% 16 44 28 174% 15 35 17 91%
ME2 Junction 9 M62 ER o A49 5B 26 90 G4 251% 16 44 28 174% 15 35 17 91%
A49 5B to MG2 ER 41 40 -1 -3% 41 40 =i -3% 44 57 14 31%
A49 5B 41 40 -1 -3% 41 40 -1 -3% 44 57 14 31%
A49 5B fo MEZWE 41 40 -1 -3% 41 40 =i -3% 44 57 14 31%
M2 W E to 449 5B 14 14 0 2% 14 14 o -1% 17 28 11 B3
ME2WE to A4 ME 14 14 0 2% 14 14 o] -1% 17 28 11 68%

Junctian

Junctio

Approach

Dakdin

Difference

Dakdin

Length [rme

Daldin

b

Difference

es)
249 Winwick Rd/  [£49 B to Birch dve o] a o] o] a o]

Birch &ve Birch Rd to 449 SB o 2 2 o 1) o 1] g g
449 Wirwick Road @ A49 WE to Woburn Rd o] 1) o] o] 2 2 43 20 -29 -59%
Paplars svenue £49 HE 1] 1) 1] 1] 2 2 43 20 -29 -59%
A9 SR 2 10 g 449% 2 1] =2 -98% 25 39 14 59%
A49 5B to Sandy Ln west 208 199 -9 -425 124 136 12 xS 263 211 -52 -20%
240 5B 208 199 =g -4%% 124 136 12 9% 263 211 -52 -20%
A49 5B to Cromwel| sve 208 199 -9 -4%% 124 138 12 9% 263 211 -52 -20%
Crormwell Ave to 249 NE 17 20 5 18% 23 27 4 18% 34 51 17 51%
Crormwell fve to Sandy Ln West 30 35 5 18%, 40 47 7 18%, 58 84 26 A45%,
A4 wWinwick Road/ |Crarmeeell fve to 442 5B 30 35 5 189 40 47 7 182 58 84 26 452
AS7 4 Crarwel | Crarmwell dve to Cromwell 2ve [U-turn) 30 35 5 15% 40 47 7 18% 58 54 26 452
Avenuef Sandy Lane |249 HE 4 7 5 G3% [ 10 5 48 11 12 1 12%
Wiest A49 WE to Sandy Ln west 4 7 3 B3% & 10 3 45 11 12 1 12%
A49 MNB to Cromwel| dve 4 7 B 63% [ 10 B 48% 11 12 1 12%
fandy LnWest to A49 NB 17 194 177 10242 21 200 179 875% 99 224 125 126%
Sandy LnWestto Sandy Ln [U-turn 17 194 177 10242 21 200 179 875% 99 224 125 126%
Sandy Lnwest to 2449 5B 17 194 177 10242 21 200 173 G79% 29 224 125 126%
Sandy Lhwest to Cromwel | sve 17 194 177 1024% 21 200 173 G75% 29 224 125 126%
A49 NB 16 16 1 4% 23 24 1 4% 23 24 Ju] 2%,
449 Wirwick Road @ A49 WE to Junction MIME Retail 16 16 1 4% 23 24 1 42 23 24 o] 296
Junction MINE Retail Junction MIME Retail to 449 5B & & o 2% & & o -2% [ & o 1%
Park Junction MINE Retail to 449 NBE 5 5 o] 5% 5 5 o] 2% ] [ o] T
A48 5B 16 12 -5 -29% 45 36 -9 -21% 133 115 -18 -13%
A49 5B to Junction MIMNE Retail 12 12 o] 1% 12 13 1 10% 13 13 1 5%
A49 5B to Hawleys Lane 5l 55 -6 -0% &5 52 -4 -5% a5 78 -7 -8%

A49 5B to Long Lane o] 2 1 369% o] 1) o] 1] o] o]
A48 5B 133 113 -25 -15% 172 167 -5 -5% 206 200 -6 -3%
A49 WB to Hawleys Lane 19 23 4 20% 34 51 15 52% 123 245 125 102%
449 Winwick Road/ A49 NB to Long Lane 9 10 o 5% 13 19 & 439 45 112 &7 148%
Hawleys Lane/ 450 249 MNE 19 23 4 20% 34 51 15 522 123 245 125 1029
Long Lane Long Lane to A48 5B 21 G5 a4 313% 1 57 40 225% 28 95 70 247%
Long Lane to Hawleys Lane 74 116 42 57% 45 79 54 T4% 55 a7 45 TE%
Long Lane to A48 ME 74 11l 42 97 46 79 34 F4% 55 a7 43 FE%
Hawleys Lane to Long Lane 9 9 1 FU% 9 9 o 3% 10 10 o -1%
Hawleys Lane to 2449 5B El a 1 7% El 9 o 3% 10 10 o -1%%6
Hawleys Lane to 249 MNE 5 5 o] 1% 5 5 o] 2% E] 5 o] 0%

TABLE 3.3: AVERAGE AM PEAK HOUR QUEUE LENGTH COMPARISON
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3.3.6

3.3.7

3.3.8

3.3.9

3.3.10

3.3.11

The southbound movement on the A49 has the largest traffic volume and is very sensitive
to any increase in delay — even tiny changes to signal timings can quickly lead to queue
lengths reaching back to, and beyond, M62 Junction 9. As a result, Sandy Lane West
gets a disproportionate penalisation as a result of being the movement directly competing

for green time with southbound traffic on the A49.

There are steadily increasing average queue lengths for all traffic on the A49 northbound
and from A50 Long Lane at the southernmost junction within the model extents. This is
particularly true in 2032, where the comparative increase in average queue lengths is

approximately 50-125m on both approaches.

Tables 3.5 and 3.6 summarise the PM peak average and average maximum queue
comparisons respectively. In much the same way as with the morning peak models, there
are some more notable increases to maximum queue lengths for traffic on the eastbound
off-slip from the M62 which are reasonably consistent in all scenarios. The average queue
length increases are much lower though, and both are well contained within the link
stacking capacity (the largest maximum being ~250m in 2032, with a stacking capacity
of 315m for the link — although with all average measures being considerably lower, it is
unlikely that this happens often in the model.)

To the south of M62 Junction 9, there are also increases to average and maximum queue
lengths on the Sandy Lane West arm of the A49 Winwick Road / A574 Cromwell Avenue
/ Sandy Lane West roundabout. In much the same way as is found with the AM peak
models, the level of congestion and need to give the A49 priority at this junction make it
very difficult to assign enough time to the side arms, leading to high levels of queuing.
Further south, there are increases to average queue lengths for northbound traffic on the
A49 at the A49 Winwick Road / Hawleys Lane / A50 Long Lane junction, although the
queuing here does clear, as can be seen from the lack of any latent demand at the

southernmost end of the model.

Further details regarding queue length output data can be found in Appendix C.
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Difference

Difference

DaMin

tual

Difference

A49 MB to wWinwick Park dve
249 NE 104 157 34 35%| 109 141 31 29% 144 177 34 24%
A49 MB fo Wirwick Link Rd 104 157 34 33%| 109 141 31 29% 144 177 34 24%
i ck Park ave to 449 NB 34 35 1 3% 35 35 1) 0% 37 37 o] 0%
Ad49 Newton Road; [vinwick Park sve to winwick Link Rd 34 35 1 3% 35 35 0 0% 37 37 0 0%
Adgwinwick Link  [wiirwick Park sve to 249 5B 34 35 1 3% 35 35 1) 0% 37 37 o 0%
Road/ Wirwick Park |£42 5B to winwick Link Rd 181 183 2 1%, 166 167 1 1% 168 154 -14 -6
A EnUE A48 5B 151 153 2 1%, 166 167 1 1% 168 154 -14 -G
A49 5B to winwick Park sve 181 183 2 1% laa 167 1 1% 166 154 -14 -G%
Wi ck Link Rd to 2449 5B 31 29 -2 -5%) 41 338 -3 -8% 35 33 -2 -5%
Wi ck Link Rd to Winwick Park swve 31 29 -1 - 425 41 38 =3 -8% 36 73 37 1052
Wi ck Link Rd to A49 NE 31 29 -1 - 424 41 338 -3 -8% 36 73 37 1059
A49 NE 126 180 54 432 179 241 62 35% 239 191 -48 -20%
A49 ME to Delp Ln 131 185 54 429 184 245 62 34% 243 195 -45 -20%
A49 Mewton Road/ (249 5B 211 220 8 4%, 238 234 -4 -2% 273 302 29 10%
Delph Lane A49 3B to Delph Ln g6 100 13 15%| g6 95 9 10% 95 229 133 140%
Delph Lnto £449 NE 45 47 1] 0% 41 40 =1 -2% 49 51 2 4%
Delph Lnto £49 3B 42 42 1] 0% 37 36 -1 -3% 45 46 1 3%
A49 NE to ME2 WE 122 110 -12 -10% 120 133 13 11% 157 145 -12 -G%
A49 NE 122 110 -12 -10%, 120 133 13 11% 157 145 -12 -G%
A49 MB to MG2 ER 122 110 -12 -10%, 120 133 13 11% 157 145 -12 -6%
A49 B to 249 3B (U-Turn) 122 110 -12 -10%, 120 133 13 11% 157 145 -12 -8%
MG2 ER to 249 NE 95 227 152 1359%| g3 198 115 1537% 92 195 106 116%
MEZ Junction 9 MG2 ER o A49 5B 95 227 152 159%| g3 193 115 1537% 92 195 106 116%
A49 5B to MG2 ER 163 165 2 1% 163 165 1 1% 163 167 4 3%
A49 5B 163 165 2 1% 163 165 1 1% 163 167 4 3%
A49 5B to MEZ WE 163 165 2 1% 163 165 1 1% 163 167 4 3%
M2 WE to A49 5B 79 79 1 1% g1 g2 1 1% 90 130 40 45%
FAG2 WE to A49 NE 79 79 1 1% g1 g2 1 1% 90 130 40 45%

Junctio

)

A9 Winwick Rd/ 442 5B to Birch fve 1] 1] 1] 1] 1] 0 0 1]
Birch Ave Birch Rd to 449 5B 1] 7 7 1] 1] 0 1 28 26 1590%
249 Winwick Road @ A49 MB toWoburn Rd 1] 1] 1] 4 20 16 405% 132 g0 -52 -39%
Poplars svenue A49 NE 1] 1] 1] 4 20 16 405% 132 g0 -52 -39%
A48 5B 32 43 11 33% 15 [ -12 -67% 166 127 =58 -23%
A49 5B to Sandy Lh West 407 4351 24 5% 328 392 G4 20% 471 471 1] 0%
A48 5B 407 431 24 6% 328 392 64 20% 471 471 o] 0%
£49 5B to Crormwel| Ave 407 431 24 6% 328 392 &4 20% 471 471 o 0%
Crormwel| Ave to A49 NB 120 124 4 3% 127 131 4 3% 135 140 5 4%
Crarmwel| &ve to Sandy Ln West 120 124 4 3% 127 131 4 3% 135 140 5 4%
A9 wireick Road/ |Cromwell dve to 249 5B 120 124 4 3% 127 131 4 3% 135 140 5 4%
AS74 Crormwell Crarmwel | dve to Cramwel | Ave (U-turn) 120 124 4 3% 127 131 4 3% 135 140 5 4%
Avenuef Sandy Lane (240 NE 85 108 23 27% 103 121 18 17% 133 141 8 5%
West A49 NE to Sandy LnWest 85 108 23 27% 103 121 13 17% 133 141 g 5%
A49 NE to Cromwel| dve 85 108 23 27% 103 121 18 17% 133 141 8 5%
Sandy LnwWestto 449 NB 114 292 178 157% 122 294 171 140% 252 296 44 158%
Zandy LnwWestto Sandy Ln [IU-turn 114 292 175 157% 122 294 171 140% 252 296 44 18%
Zandy LnWestto 449 5B 114 292 175 157% 122 294 171 140% 252 296 44 18%
Sandy LnwWest to Crormwel| Ave 114 292 175 157% 122 294 171 140% 252 296 44 18%
A45 NE 147 167 20 15% 165 173 3 3% 174 171 -2 -1%
549 Winwick Road @ A49 MB to Junction NINE Retail 147 167 20 13% 165 173 3 3% 174 171 -2 -1%
Junction NINE Retail Junction MINE Retail to 449 5B 27 27 1] 0% 27 27 0 0% 30 34 3 11%
Park Junction MINE Retail to 449 NB 25 25 1] 0% 25 25 0 0% 28 31 3 12%
A49 5B 140 127 -13 -9% 206 215 12 5% 361 345 -13 -4%
A49 3B to Junction MIME Retail 54 58 3 5% 63 66 g 4% 659 66 =5 -5%
A49 3B to Hawleys Lane 302 283 -19 -6% 312 311 -1 0% 325 330 2 1%

A49 5B to Long Lane 32 74 42 130% 1] 1] 0 0 0 1]
A49 5B 325 316 -9 -3% 354 3351 -3 -1% 336 340 4 1%
A49 MB to Hawleys Lane 175 219 43 25% 233 303 70 0% 435 505 70 16%
489 Wirwick Road/ A49 NB to Long Lane 75 g8 13 15% 105 177 ] 64% 351 501 150 43%
Hawleys Lane/ 450 A49 NE 175 219 43 25% 233 303 70 0% 435 505 70 16%
Long Lane Long Lane to 449 5B 152 1585 36 23% 152 190 58 44% 154 170 16 10%
Long Lane to Hawleys Lane 164 187 23 14% 155 182 28 15% 149 159 10 7%
Long Lane to A349 ME 164 187 23 14% 155 152 28 18% 149 159 10 T
Hawleys Lane to Long Lane 65 69 4 5% 56 &0 5 G% &0 76 -4 -5%
Hawleys Lane to 249 3B 63 59 4 5% 56 a0 5 % a0 76 -4 -5%
Hawleys Lane to 449 NB 62 52 -10 -15% 52 56 4 T 70 65 -4 -6%

TABLE 3.4: AVERAGE MAXIMUM AM PEAK HOUR QUEUE LENGTH COMPARISON
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Difference ength [mets ength [metres) Difference
tual

A49 MB to wWinwick Park dve 1] 7
249 NE 11 12 1] 3% 12 13 7% 13 20 7 S53%
A49 MB fo Wirwick Link Rd 11 12 1] 3% 12 13 T% 13 20 7 S53%
i ck Park ave to 449 NB 1 3 2 193%| 1 1 -1% 1 4 2 167%
Ad49 Newton Road; [vinwick Park sve to winwick Link Rd 1 3 2 195%| 1 1 -1% 1 4 2 167%
Adgwinwick Link  [wiirwick Park sve to 249 5B 1 3 2 193%| 1 1 -1% 1 4 2 167%
Road/ Wirwick Park |£42 5B to winwick Link Rd 15 20 2 11%| 20 21 5% 22 28 [ S0%
A EnUE A48 5B 15 20 2 11%| 20 21 5% 22 28 [ 30%
A49 5B to winwick Park sve 15 20 2 11%| 20 21 6% 22 28 5] 30%
Wi ck Link Rd to 2449 5B 16 26 10 6425 g 4 -4 -47% 10 63 53 5149
Wi ck Link Rd to Winwick Park swve 4 11 7 1662 4 5 1 18% & 39 33 5689
Wi ck Link Rd to A49 NE 4 11 7 1662 4 5 1 18% [ 39 33 SE8%
A49 NE 29 31 2 7% 30 39 a 32% 39 44 & 15%
A49 ME to Delp Ln 29 31 2 7% 29 39 10 33% 39 44 [ 15%,
A49 Mewton Road/ (249 5B 92 114 23 25%) 62 58 -4 -7% 86 206 120 1592
Delph Lane A49 3B to Delph Ln 11 11 -1 -6%, 10 10 0 1% 11 49 35 356%
Delph Lnto £449 NE 52 70 15 36%| g8 g9 1 1% 100 100 1] 0%
Delph Lnto £49 3B 449 67 15 37%| G54 g5 1 1% 97 97 1] 0%
A49 NE to ME2 WE 12 13 1 9% 12 12 0 2% 13 16 3 24%
A49 NE 12 13 1 9% 12 12 0 2% 13 16 3 24%
A49 MB to MG2 ER 12 13 1 9% 12 12 0 2% 13 16 3 24%
A49 B to 249 3B (U-Turn) 12 13 1 9% 12 12 0 2% 13 16 3 24%
MG2 ER to 249 NE 17 51 34 195%,| 21 50 29 142% 21 62 41 197%
MEZ Junction 9 MG2 ER o A49 5B 17 51 34 195%| 21 50 29 142% 21 62 41 197%
A49 5B to MG2 ER &0 59 10 16%| 57 58 1 2% 62 g2 20 32%
A49 5B &0 59 10 16%| 57 58 1 2% 62 g2 20 32%
A49 5B to MEZ WE &0 59 10 16%| 57 58 1 2% 62 g2 20 32%
M2 WE to A49 5B 17 20 3 19%| 12 12 1 5% 12 25 13 111%
FAG2 WE to A49 NE 17 20 3 19%| 12 12 1 6% 12 25 13 111%

Difference Length (et Difference Difference

actual

Datin

DoMin

A49 wWinwick Rd/ |49 3B to Birch Ave o] o] E g o] -6 -100%
Birch Ave Birch Rd to 443 5B 0 0 - 0 0 0l-
243 Winwick Road @ £49 ME to Woburn Rd o] o] F o] o] 0f-
Poplars &venue 249 1B 0 0 - 0 0 o
240 5B 145 158 13 9% 45 50 2 3% a1 163 82 101%
£49 5B to Sandy Ln West 378 367 -10 -39 288 331 43 15% 347 394 47 142
A40 5B 378 367 -10 -39 288 331 43 15% 347 394 47 142
£49 5B to Cromwel | Ave 378 367 -10 -39 288 331 43 15% 347 394 47 142
Crormwell Ave to 449 NB an 32 -8 -21%| 55 59 & 10% 49 44 =5 -9%
Crormwell dve to Sandy Ln West 62 52 -10 -17%, 76 g9 13 17% 74 73 -5 -6%
Ad9wWirwick Road/ |Cromwell dve to 249 5B 62 52 -10 -17%) 76 59 13 17% 78 73 =5 -6%
ASTA Crormwell Crarmwell dve to Cramwel | Ave (U-turn) 62 52 -10 -17%, 76 g9 13 17% 78 73 -5 -6%
Awenuef Sandy Lane (249 KR 22 22 1] 2% 28 34 5 19% 54 61 7 12%
West A49 MB to Sandy LnwWest 22 22 1] 2% 28 34 5 19% 54 Gl 7 12%
A49 MB to Crormwel| dve 22 22 1] 2% 28 34 5 19% 54 61 7 12%
Sandy Lnwest to 449 MNB 17 151 164 954%| 32 260 225 705% 63 263 200 316%
sandy LnwWestto Sandy Ln [U-turn 17 151 164 984%,| 32 260 228 705% 63 263 200 316%
Sandy LnWestto 449 5B 17 151 164 954%| 32 260 225 705% 63 263 200 316%
Sandy LnwWest to Crormwell Ave 17 151 164 984%,| 32 260 228 705% 63 263 200 316%
A49 NE 31 32 1 2% 39 41 2 5% 44 43 -1 -1%
249 Winwick Road @ A49 I\.‘B to JunctiDnININE Retail 31 32 1 2% 39 41 2 5% 44 43 =l -1%
Junction NINE Retail Junction MINE Retail to 449 5B a5 100 55 122% 30 G63 33 110% 29 39 10 33%
Park Junction MINE Retail to 449 NB 42 97 55 130%| 28 6l 33 119% 27 36 10 36%
A49 5B 304 273 -31 -10%, 259 215 -75 -26% 273 227 -45 -17%
A49 5B to Junction MINE Retail 41 14 -27 -B6% 11 17 3 S51% 13 15 2 18%
A49 5B to Hawleys Lane 39 39 1] -1% 28 36 g 28% 34 32 -3 -5%
A49 5B to Long Lane 34 107 73 218%| 46 56 10 23% 24 42 138 e
A48 5B 255 257 1 0%, 245 246 2 1% 246 244 -2 -1%
£49 NB to Hawleys Lane 31 54 22 7 0% 43 112 ) 161% 109 353 245 225%
449 Winwick Road/ A49 ME to Long Lane g 11 3 30%| 10 36 28 251% 31 234 203 6535%
Hawleys Lane/ 450 A49 WE 31 54 22 70%| 43 112 59 161% 109 353 245 225%
Long Lane Long Lane to 249 5B g 22 14 1599 11 34 23 213% 19 54 35 185%
Long Lane to Hawleys Lane 30 g8 g 28% 32 48 17 52% 49 &0 32 65%
Long Lane to A49 MB 30 35 g 28%) 32 45 17 52% 49 a0 32 B5%
Hawdeys Lane to Long Lane 31 43 12 37% &0 75 15 25% 74 82 g 11%
Hawleys Lane to 2449 5B 31 43 12 37%) &0 75 15 25% 74 a2 i 11%,
Hawleys Lane to 449 MNB 24 29 [ 249 42 57 16 37% 58 64 [ 10%

TABLE 3.5: AVERAGE PM PEAK HOUR QUEUE LENGTH COMPARISON
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Difference

Difference

DaMin

tual

Difference

A49 MB to wWinwick Park dve
249 NE 98 107 9 9% 98 119 21 21% 120 152 32 27%
A49 MB fo Wirwick Link Rd 98 107 9 9% 98 118 21 21% 120 152 32 27%
i ck Park ave to 449 NB 12 26 14 123%| 11 12 2 14% 13 27 14 104%
Ad49 Newton Road; [vinwick Park sve to winwick Link Rd 12 26 14 125%)| 11 12 2 14% 13 27 14 104%
Adgwinwick Link  [wiirwick Park sve to 249 5B 12 26 14 123%)| 11 12 2 14% 13 27 14 104%
Road/ Wirwick Park |£42 5B to winwick Link Rd 75 92 17 23%| 79 20 11 15% 1) 106 1 20%
A EnUE A48 5B 75 92 17 23%| 79 20 11 13% a8 106 13 20%
A49 5B to winwick Park sve 75 92 17 23%| 79 20 11 13% 1) 106 1a 20%
Wi ck Link Rd to 2449 5B 197 247 49 259 133 101 -32 -24% 183 364 181 999
Wi ck Link Rd to Winwick Park swve 156 72 -54 -5424) &0 74 14 22% 73 175 102 1412
Wi ck Link Rd to A49 NE 156 72 -54 -542) &0 74 14 22% 73 175 102 141%
A49 NE 189 228 39 202 191 301 110 58% 249 279 30 12%
A49 ME to Delp Ln 194 233 39 20%) 195 305 110 S56% 254 284 30 12%,
A49 Mewton Road/ (249 5B 85 372 37 11% 253 264 11 4% 327 440 114 35%
Delph Lane A49 3B to Delph Ln 92 70 -23 -24% G54 G4 0 0% 65 179 113 173%
Delph Lnto £449 NE 179 155 ] 3% 155 157 =1 0% 202 157 -14 -7%
Delph Lnto £49 3B 175 151 ] 3% 154 153 -1 0% 195 183 -14 -7%
A49 NE to ME2 WE 116 125 12 10%| 113 117 4 4% 112 130 15 16%
A49 NE 116 125 12 10%| 113 117 4 4% 112 130 15 16%
A49 MB to MG2 ER 116 125 12 10%| 113 117 4 4% 112 130 15 16%
A49 B to 249 3B (U-Turn) 116 125 12 10%| 113 117 4 4% 112 130 15 16%
MG2 ER to 249 NE 105 234 126 117%,| 119 229 110 93% 115 256 141 122%
MEZ Junction 9 MG2 ER o A49 5B 105 234 126 117%| 119 229 110 93% 115 256 141 122%
A49 5B to MG2 ER 172 175 ] 3% 166 167 1 1% 171 174 3 2%
A49 5B 172 175 ] 3% 166 167 1 1% 171 174 3 2%
A49 5B to MEZ WE 172 175 ] 3% 166 167 1 1% 171 174 3 2%
M2 WE to A49 5B g8 105 17 19%| G52 g5 23 37% G4 113 49 FE%
FAG2 WE to A49 NE 58 105 17 19%| 62 g5 23 37% 64 113 49 TE%

Junctio

)
A9 Winwick Rd/ 442 5B to Birch fve 1] 1] 1] 38 1] -100% 0 0 1]
Birch Ave Birch Rd to 449 5B 1] 1] 1] 1] 1] 0 0 0 1]
249 Winwick Road @ A49 MB toWoburn Rd 1] 1 1 1] 1] 0 0 12 12
Poplars svenue A49 NE 1] 1 1 1] 1] 0 0 12 12
A48 5B 459 482 22 5% 202 309 107 53% 406 472 [513] 16%
A49 5B to Sandy Lh West 512 512 -1 0% 459 509 20 4% 511 512 1] 0%
A48 5B 512 512 -1 0% 489 509 20 4% 511 512 o] 0%
£49 5B to Crormwel| Ave 512 512 -1 0% 459 509 20 4% 511 512 o 0%
Crormwel| Ave to A49 NB 124 123 -2 -1% 132 135 el 2% 1352 131 -1 -1%
Crarmwel| &ve to Sandy Ln West 124 125 -2 -1% 132 135 3 2% 132 131 -1 -1%
A9 wireick Road/ |Cromwell dve to 249 5B 124 123 -2 -1% 132 135 El 2% 132 131 -1 -1%
AS74 Crormwell Crarmwel | dve to Cramwel | Ave (U-turn) 124 123 -2 -1% 132 135 3 2% 132 131 -1 -1%
Avenuef Sandy Lane (240 NE 216 214 -2 -1%6 230 249 20 9% 264 271 7 3%
West A49 NE to Sandy LnWest 216 214 -2 -1% 230 249 20 9% 264 271 7 3%
A49 NE to Cromwel| dve 216 214 -2 -1% 230 249 20 9% 264 271 7 3%
Sandy LnwWestto 449 NB 142 292 150 106% 179 293 113 63% 228 293 64 28%
Zandy LnwWestto Sandy Ln [IU-turn 142 292 150 106% 179 293 113 63% 225 293 G4 28%
Zandy LnWestto 449 5B 142 292 150 106% 179 293 113 63% 225 293 G4 28%
Sandy LnwWest to Crormwel| Ayve 142 292 150 106% 179 293 113 63% 225 293 G4 28%
A45 NE 236 235 3 1% 241 249 7 3% 265 256 -12 -4%
549 Winwick Road @ A49 MB to Junction NINE Retail 236 235 3 1% 241 249 7 3% 265 256 -12 -4%
Junction NINE Retail Junction MINE Retail to 449 5B 101 170 ] 69% g6 154 43 55% gl 100 19 23%
Park Junction MINE Retail to 449 NB 93 167 59 F0% G4 152 43 S57% 79 97 19 24%
A49 5B 452 450 -2 0% 449 397 -51 -11% 473 446 -27 -6%
A49 3B to Junction MIME Retail 92 6l -31 -34% 56 93 37 6E6% 58 69 11 19%
A49 3B to Hawleys Lane 250 279 29 12% 246 299 53 21% 327 325 1 0%
A49 5B to Long Lane 69 241 172 249% 70 172 101 144% 68 137 70 103%
A49 5B 343 343 1] 0% 343 340 -3 -1% 341 341 1] 0%
A49 MB to Hawleys Lane 319 414 95 30% 325 503 178 55% 459 509 51 11%
489 Wirwick Road/ A49 NB to Long Lane 79 123 45 S57% 135 271 136 101% 233 502 269 115%
Hawleys Lane/ 450 A49 NE 319 414 95 30% 325 503 178 55% 459 509 51 11%
Long Lane Long Lane to 449 5B 71 152 g1 114% 114 154 40 35% 146 155 9 %
Long Lane to Hawleys Lane 129 148 19 15% 143 143 5 3% 146 151 5 3%
Long Lane to A349 ME 129 148 19 15% 143 143 ] 3% 146 151 5 3%
Hawleys Lane to Long Lane 126 123 2 2% 126 127 1 1% 128 131 5 3%
Hawleys Lane to 249 3B 126 123 2 2% 126 127 1 1% 128 131 3 3%
Hawleys Lane to 449 NB 130 133 3 2% 133 133 1 0% 134 137 4 3%

TABLE 3.6: AVERAGE MAXIMUM PM PEAK HOUR QUEUE LENGTH COMPARISON

15|



3.4
3.4.1

3.4.2

3.4.3

Journey Times Comparison
Consistent with the base year modelling, average journey times have been extracted for

a single evaluation interval covering the peak hour for both the AM (08:00-09:00) and PM

(17:00-18:00) scenario models. The separate routes used for evaluation were as follows:

FIGURE 3.1: JOURNEY TIME SECTIONS ASSESSED

Table 3.7 summarises the average peak hour journey times for both northbound and
southbound traffic during the AM peak, for each future year scenario.

It is clear that for both northbound and southbound traffic travelling on the A49, there is
not any sort of statistically noticeable impact until 2032. Even then, the majority of that
impact happens on the northbound approach to one signalised junction — the junction

with the A49 / A50 — which may be at least partially a result of the signal controller setup

|16



AM Journey Time (s) - 08:00-09:00

AM 2022 AM 2027 AM 2032
Section Do Min | Dt m  Diff % Do Min Do Som  Ciff % DoMin Do Som  Diff %
1NBE a0 a1 11 13% a7 95 1 1% 101 113 12 11%
ZNB 104 109 5 5% 116 116 0 |om| 119 128 ! 7%
3NE 24 1) 2 2% a1 a2 1 1% 127 1058 22 17%
4 NB 95 a5 3 F% 102 103 1 1% 103 104 1 1%
5 NB g9 a5 4 4% 120 121 1 |om| 173 250 7| 45%
4532 478|  24.32| 5% 527 s30| 3.53| 1% 623 700| 7E.87| 17%
AM 2022 AM 2027 AM 2032
Section Do Min | D ] % Do Min Do Som  Diff % Do Min Do Som  Diff
15B 73 79 5 7% 70 71 0 |om| e7 59 -8 |-12%
258 103 105 1 1% 104 104 0 0% 108 114 & =
3SB 179 181 2 1% 151 151 0 |o%| zo8 189 17 8%
45B 140 130 -11 -B% 160 160 0 |om| =208 198 10 5%
L5B 63 &5 2 F% &5 65 0 0% 3] 513 1 2%
550 554 -0.27 0%, 550 551 0.99] 0% E54 G268 -28.03| -4%

TABLE 3.7: AM PEAK JOURNEY TIME COMPARISON

PM Journey Time (s} - 17:00-18:00

Pk 2022 PM 2027 P 2032
Do kdin D i Diff % Do Min Do Som  Diff % Do Som  Diff
1NBE 7 59 2 J% &3 63 0 0% 70 70 u] 0%
Z2NB 115 115 o 0% 115 115 0 0% 132 132 u] 0%
3NE 1] a7 3 3% a7 a7 0 0% g9 2] u] 0%
4 NB 102 102 1] 0% 108 109 0 0% 112 113 1 1%
SNE a0 105 15 16% 129 130 0 0% 209 209 u] 0%
445 465 19.45 4% s06 s07 1.34] 0% 612 613 1.39 0%
P 2032
Section Do Min | Do Som % Do Min { % Do Min Do Som  Diff
158 55 &0 5 % 57 57 0 0% 70 70 u] 0%
258 157 1583 27 17% 116 117 1 1% 221 223 2 1%
I5B 341 313 -28 -8% 249 250 1 0% 285 286 1 0%
458 3l 315 -1 0% 273 274 1 0% 269 269 1 0%
L5B 62 G2 1] 0% a4 64 0 0% 54 65 u] 0%
932 054 2,35 02 7549 762 248 0% a0 a12 3.25 0%,

TABLE 3.8: PM PEAK JOURNEY TIME COMPARISON

344 Table 3.8 summarises the average peak hour journey times for both northbound and
southbound traffic during the PM peak, for each future year scenario.

3.4.5 In an effort to ensure that the comparison was fair, the same signal timings were used for
each peak/ year combination. In the PM peak, it is clear that the development has no real
impact on travel times along the A49 when this is the case.
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4.1.1

4.1.2

Building on the 2019 Base Year Model, 2022, 2027 and 2032 ‘Do Minimum’ model
scenarios were produced to act as reference case models for the purposes of
comparison, with the aim of assessing the impact of traffic flow changes associated with

the proposed Peel Hall development.

The following ‘Do Something’, or ‘With Development’ scenarios, were compared to their

associated reference cases:

e 2022 Do Something (Full Development Scenario)
e 2027 Do Something (Part Development Scenario)
e 2032 Do Something (Full Development Scenario)

There are some relatively minor, steady increases to delay, queue lengths etc. as a result
of the growth in both background traffic and specific development related traffic. However,
there are some notable areas where higher levels of delay are apparent. These are

primarily the following locations:

e Eastbound M62 off-slip — this is likely an issue which could be partially, if not entirely solved
through proper revalidation of the MOVA dataset onsite. A better understanding of the
potential benefits could be achieved with more detailed modelling of the signals within the
VISSIM model (the junction still currently runs from the original models fixed-time signal
controller).

e Eastbound motorway diverge M62 — this is an issue in the AM peak scenarios, which
becomes more and more apparent as each layer of growth is added. The effect of the edge
of network delay is modelled as per the original AECOM model, provided by Highways
England.

e A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West — this junction is very
sensitive to traffic growth, runs very tight, fixed-time signal plans, and is particularly
physically constrained. There is the potential that more responsive, demand-dependent
signal control would help balance the delay-demand. If there is scope for additional
highway space (there is currently very little internal storage, and the entry arm from Sandy
Lane West is particularly constrained) then this would also warrant further investigation.

e A49 Winwick Road / Hawleys Lane / A50 Long Lane — this junction is modelled as per the
original model signal controller. This is very limited in its ability to be anything like as
responsive as the on-street controller (which is MOVA controlled). A better understanding
of the potential benefits could be achieved with more detailed modelling of the signals
within the VISSIM model.
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APPENDIX A:

TURNING VOLUME CALIBRATION CHECKS







AM VOLUME COMPARISON - 07:00-08:00 (WARM-UP PERIOD)

07F.00-0=:00

2022 2027 2032
Junction, Movement Wehicle Flow Difference Wehicle Flow Difference Wehicle Flow Difference
Junction Approach Dofin DoSom  Actual B DoMin DoSom  Actual B DoMin  DoSom  Actual B
AA9 MNEto Winwick Park fwe 15 17 2 13% 1
Ad9NHE RE3 EL 13 2% F22 7z G 1% 73z 766 25 L]
A48 MNEto Winwick Link Rd 402 405 -3 -1% L] 4249 1 0% 4Lk 60 4 1%
Winwick Park fweto 249 NE 23 25 2 5% 27 27 0 0% 29 25 1] 0%
Ad9 Newton Road! | Winwick Park fve to Winwick Link Rid 45 45 1] 0% =] &0 0 0% 5L L3 -2 -5
A48 WinwickLink |WinwickPark fueto A495E ] ] ] 1] 1] 0 ) 0
Road/ Winwick Park |2495Et0 Winwick Link Rd 1 10 9| a00% 24 29 £ 21% 26 32 23%
FAuwenue A493E a0k 527 21 3% 226 525 -1 0% 523 541 15 2%
AA95Eto Winwick Park Awe g g 1] 0% E E) 0 0% E) E 1] 0%
WinwickLink Fdto 2449 5B hE3 BE3 1] 0% 715 715 -3 0% JEa 761 E] 0%
Winmwdck Link Fd to Winwick Park Ave g g ] 0% g E 0 0% 10 10 o 0%
WinwickLink Fdto 249 NE 10 11 1 10% LR 57 1 2% 57 57 o 0%
Ad9NE 1045 1056 11 1% 1113 1123 10 1% 1151 1177 26 2%
A49 MEto Delp Ln 200 212 12 E% 234 244 1% B2 252 245 = -3%
A49 Newton Roadf [s493E 1306 1330 24 2% 1347 1344 2 0% 1386 1405 22 2%
Delph Lane A9 5Eto Delph Ln 168G 164 -2 -1% 175 164 -G -3% 172 172 a 0%
DelphLnto 2499 MNE Eh &R ] 0% =L g3 -1 -1% 53 53 a 0%
DelphLnto A495E 42 EN) 1] 0% a1 92 1 1% g¢ £ 4 4%
A49 MEto WE2 WE 163 164 ] G 164 164 0 0% 187 222 35 15%
Ad9NHE 420 ded 14 L] d45 466 17 424 423 453 10 2%
Ad9 MEto WE2 EE 284 401 17 ] 414 424 10 2% 432 e h 1%
AA9 NEto A49 5B (U-Turn) 1] 5 5 1] ) & 1] 2 A
I62 EEto A449 NE 723 LEL 11 2% 215 231 1k 2% 254 271 17 2%
f162 Junction 9 62 EEto 249 5E 244 235 -9 -85 227 227 0 0% 245 252 7 3%
Ad95Eto WE2 ER 250 275 25 10% 254 262 (=] 3% 272 295 23 2%
AA9EE Fo7 EE] -14 -3% 717 712 -4 -1% 731 735 7 1%
AA95E to WE2 WE EELE] 410 12 3% 425 423 -3 -1% 432G 421 -5 -1%
IE2 WEto A4995E EL ] 10 2% Rz REL 7 1% o7 725 15 L]
IE2 WEto A449 NE 103 35 -4 -2 52 gh -5 -4 7 RS -5 -12%
AW inwick Rdf | A495E 1o Birch Aue L 14 9] 120% a 14 = 133% a 15 9 150%
Eirch Awe Eirch Fd to 249 56 B 24 12| 200% h 24 15 200% h 24 15 200%
A499 Winwick Foad @ A48 NEto Woburn Rd 0 ] 1] o o o o o o
Poplars Avenue LEERE 1017 1056 25 324 10649 1103 L) 3% 1147 11549 L2 504
Ad85E 1547 1545 -1 0% 1527 1605 1= 1% 1678 1725 37 2%
Ad95EtoSandy LnWest 1=8 202 20 11% 250 285 35 14% 31z 317 4 1%
A48 EE 1020 1003 -27 -3% 1002 EE B -2% 857 EEE = 1%
A9 5Eto Cromuwell Aue 2449 2R 7 3% 271 275 4 1% 25849 az0 21 Eics
Cromwell Aue to 2499 NE 254 2EL 1 0% 267 265 -2 -1% 252 B2 -11 -484
Cromwell Ave toSandy Ln West 26% 297 25 11% 255 21z 17 B% 202 s 23 =28
AdaWinwick Road/ |Cromwell e to A895E 436 S04 15 44 534 EEa 14 4% gan EE3 -7 -1%
ASTd Cromwell | Cromwell Ave to Cromwell Ave [U-turn) 23 29 1 4% 20 29 -1 -2% 32 21 -1 -2%
AuenuefSandy Lane [ 449 HE 625 626 -2 0% G52 GE1 -1 0% GSd =t g 1%
West A48 NEtoSandy LnWest 47 Bk 14 4 0% Eg g2 29 4525 74 95 24 32%
Ad8 NEto Cromueell Aue 252 284 7 % 266G 275 10 4% 224 2585 11 4%
Sandy LnWesttoA99 NE 144 122 EL] 26% 164 154 35 21% 154 23z L 259%
SandyLnWesttoSandy Ln (U-turn 0 1] 0 1] 1] 1] 1] 1] 1]
ZandyLnWestto A995E 15 h -12| -6/ 4 7 E 7E%5 4 = 4 100%
Sandy LnWest to Cromuwell A 2249 202 72 R 2327 = 49 21% 2E1 217 Bk 6%
A48 HE 254 281 22 3% a04 935 31 3% 947 qz0 23 3%
A48 Winwick Road @ A48 MEto Junction NIME Retail 45 53 5 10% a5 51 E B% 51 E& 7 14%
Junction NINE Retail Junction MINERetail to 249 3B =1 2 2 % 24 L= -h -7 7k 73 -3 -4
Fark Junction MINEFRetail to A49 NE =1 51 5 G ion 107 7 Eicl 121 1z0 Eicl]
Ad8EE 1410 1286 -24 -2% 14049 1405 -8 0% 1436 1438 0%
A48 5Eto Junction NIME Retail 104 111 2 2% 1z0 124 4 3% 124 124 L]
A48 5Eto Hawleys Lane 185 1g= E 2% 1585 150 -5 -3% 154 15R 2 1%
A49E5Eto Long Lane 145 12k -20] -19% g3 =h 1 1% RE s -7 -11%
A48 5E 11323 1132 -1 0% 1157 1154 -3 0% 1173 1181 (= 1%
A449 MEto Hawleys Lane 155 163 g = 17h 120 4 2% 154 152 -1 -1%
243 Wimwick Road/ A48 NEto Long Lane 104 10k 2 % 104 105 1 1% 104 104 1] 0%
Hawleys Lane/ ASD LRERE ZEN 05 13 2% 710 FEL 2k 444 JEL Tiz 17 2%
Long Lane Long Laneto A995E 125 21% 120 F0% 214 252 74 X 263 a7 124 4%
Lone Laneto Hawleys Lane 198 202 E L 203 214 = L 217 223 = L
Long Lane to A49 MNE =1 g7 11 13% 91 EE| (= 9% g5 112 14 14%
Hawleys Laneto Long Lane B Fo 3 4% :E] =] -1 -1% F2 FE] 1 1%
Hawleys Lane to A99 5B 0 1] 1] 1 1 1] 0% 1 1 1] 0%
Hawleys Laneto A49 NE 144 144 5 3% 1E= 160 1% 172 174 7 L]




AM VOLUME COMPARISON - 08:00-09:00 (PEAK PERIOD)

lunction

Junction, WMovement

Approach

nzz

Wehicle Flow

DomMin

DoSom

Difference

Actual

DomMin

op-ps:00

2027
Wehicle Flow

DoSom

Actual

Difference

%8

2032

Wehicle Flow

Domdin

DoSom

Difference

Actual

%8

A9 MNEto Winwick Fark Ave 1

Ada NE 751 723 32 LT Fag 811 16 LT 815 g1 25 gLl
A89 NEto Winwick Link Bd 452 453 1 0% 4562 476 2 204 491 494 E] 10§
Winwick Park fwve to A49 NE E1 21 -4 -11% 35 37 1 ELT L1 43 -3 -85
Ad3 Newton Road, | Winwick Park fuve to Winwick Link Rd B2 BE & B CE| 71 2 ELT 75 77 2 ELT

AdaWinwick Link  |"Winwick Fark fve to 289 5E 1 1 1 1 ] ] ] ] ]
Foad/Winwick Park (449 58 to Winwick LinkRd 1 11 10| 2000% 22 2c E] gog 22 = g 19%
Avenue A4 SE a73 E1:1 = -1% agd s -3 (LT 941 943 2 (LT
A89 5B to Winwick Park fue f & -2 -2304 & g 1 2505 & (il 1 0%
Winwick Link Rdto A9 56 TR Foe 1] (I 2321 g27 - 09 g7c ga0 g 10§
Winwick Link Fd to Winwick Park fue q q 1 1L 7 7 1 1L g g 1 0%
Winwick Link Fdto 249 NE 1z 1z 1 2oy 70 70 1 09 71 71 1 09§
Ada NE 1132 1154 32 204 1184 1215 25 205 1220 1261 41 ELT
A89 NEto Delp Ln 228 242 19 B 264 1= 21 20 1= 72 -13 -Eog
A89 Newton Road, |299:5E 1851 1544 -2 0% 1582 1573 -t (LT 1604 1620 11 1%
Delph Lane A48 EE+to DalphLn 201 149K -B -30g 200 192 -3 1% 206 204 -3 1%
Delph Lnto Ada NE g g 1 0% =1 =13 Al -1% az a4 2 20
DelphLnto A495E 100 100 1] (1L ag ag 1 105 103 ip0s 2 204
A89 NEto ME2 WE 210 ) 12 RO 236 232 g ELT 57 2495 = 1585
A48 NE c7g £g3 12 20§ GOA 621 15 205 G322 0] 2 194
A49 NEto ME2 EB can CCd 19 20 c70 c7a g 204 =1 603 12 ELT

A49 NEto A48 58 (U-Turn) 0 f f 0 B B 1 2 2
M52 EEto A%0 NE 674 Fla 40 B0 7h1 792 21 #0g go0 g27 27 ELT
MEZ Junction 9 |G EEto 44956 235 245 7 204 215 324 ] ELT 336 97 11 Cog
A895Et0 MG EB 205 e 22 Ei ENE] 323 g 204 3324 3c3 19 B0
ARG SR g75 47 =24 -39 =1 ge8 £ 1% g71 g75 g 1%
A895E to ME2WE 420 425 c LT 1] 1] 1 (1L £i10 492 132 208
G2 WEto Ad9 SE EEg 31 10 2% 601 607 g 19 (1% (1A 7 1%
Mi62 WEto A49 NE 104 100 -t -85 a1 26 -5 -E0g 75 62 -7 -g0g
AdaWinwick Rd  [A995Eto Birch Aue g 15 10 200% g 15 11 220% g 15 10 200%
Birch fwe EBirch Rd to Ad95E 15 37 22 147% 15 Iz 23 153% 14 33 15 135%

49 Winwick Raad @ A49 NEto Woburn Rd 0 0 0 0 0 0 0 0 0
Poplars Avenue Ada NE 1320 1362 43 LT 1407 1443 36 ELT 1443 1553 Eg LT
Ad95E 1677 16232 B 095 1595 1719 24 195 1760 1201 41 204
A48 5Eto Eandy Ln West 207 232 25 13% 267 203 25 12% 224 227 E; 19§
A4 3R 1143 1155 -3g -3% 1121 10as .23 2% 1077 109 1z 1%
A49 5B to Cromwrell fve 295 206 11 LT 315 213 -3 -1% 329 366 27 B4
Cromwell Sde to A0 NE 29g 297 z 10§ ENE ENE] 3 10§ 249 221 -18 -Cog
Cromwell Sve to Sandy Ln West 341 7 37 11% 377 40 23 R4 343 415 23 R4
AdaWinwick RoadS |Cromeell Aue to 289 5B 609 G35 25 495 675 707 32 Cog FLE] 723 -16 2%
ALTE Cromwell Cromwell Sve to Cromeell Ave (U-turn) 40 a7 -3 205 a7 i 1 305 43 = -E -1295
Avenue/Sandy Lane 549 HE 217 220 2 0og 276 274 2 113 917 ENiE] = 1%
West Ad9 NEtoSandy LnWest 61 =1 23 3% =) 111 31 34905 a5 124 25 2505
A49 NEto Cromwell fue 220 EN:] G 204 337 EL g 194 354 362 g 204
SandyLnWestto A4 NE 199 238 33 20% 216 242 32 1508 192 2493 L | 21%

Sandy LnWesttoSandyLn (U-turn 1 1 1 1 1 1 1 1 1
SandyLnWestto A495E 25 g -16 -6 405 B g 3 L% B 10 (1 7%
SandyLnWestto Cromwrell fuve 235 373 g8 21% 208 E11 47 1505 218 a0 63 19%
Ada NE 1102 1124 21 20 1163 1204 36 ELT 1233 1244 17 1%
249 Winwick Road @ |22 B Ta Junction NINE Retail 62 7E g 13% 62 74 6 g0 70 77 7 10%
Junction NINE Retail HUmction MINERetail to A4S 26 =) =) 1] LT 75 71 -t -E0g 70 1] -1 -1%
Park Junction MINERetail to A49 NE a4 100 B BY4 111 118 (! LT 127 12t 2 BOg
A4 3R 1677 1645 =31 -3% 1644 1653 & LT 16732 16732 LT
A49 5B to Junction MINE Retail 136 140 (! 304 142 148 G LT 193 151 204
A49 5B to Hawleys Lane 2324 2324 1] 094 2324 239 g 204 251 249 -3 -1%
A493EBto Long Lane 172 147 -2E -150§ 104 ag £ -C0g g3 72 -10 1208
A4 3R 1235 1231 - 094 1404 1406 z 094 1414 1419 g 094
A89 NEto Hawleys Lane 201 211 10 Cog 233 238 g 204 254 192 -E 2%
A48 Winwick Road) Afd NEto Long Lane 145 149 1 1% 150 150 1] LT 147 145 -1 -1%
Hawleys Lane/ A0 Ad0 NE go3 a14 21 204 ERE azn 31 204 a5z aga 6 10§
Lang Lane Long Lans to Ada SE 255 357 14z E50s 2495 335 g4 0% 351 471 120 385
Long Laneto Hawleys Lane 25k 252 - -2% 2E5E 264 g e 2R3 264 = 2%
Long Laneto A49 NE 115 121 G Eog 115 135 g =Ll 119 129 10 =Ll
Hawleys Laneto Long Lane 20 22 2 L 22 24 2 2% 27 249 2 2%
Hawleys Lane to A495E 1 1 1] 09§ 1 1 1] 09§ 1 1 1] 09§
Hawleys Lane to Ada NE 174 124 g ELT 1491 143 3 1% 209 215 7 ELT




AM VOLUME COMPARISON - 09:00-09:30 (COOL-DOWN PERIOD)

lunction

Junctionyf Movement

Approach

2023

Wehicle Flow

DomMin

DoSom

Difference

Actual

%8

0g9:00-09:2

Wehicle Flow

DoMdin

DoSom

Difference

Actual

%8

2032

Wehicle Flow

Dolddin

DoSom

Difference

Actual

%8

A89 NEto Winwick Park e 7 2 1 199 g 7 -3 -2 20§ g g 1] 0%
Ada NE £k 353 21 (LT 355 270 14 LT 270 403 33 EL
A89 NEto Winwick Link Rd 203 07 i1 204 217 221 (1 204 231 239 g 304
Winwick Fark fve to 249 NE 13 15 2 1585 15 16 1 il 15 16 1 T
Add Newton Road, |'Winwick Park fuve to Winwick Link Rd 23 23 1 1L 24 4 1] 09§ 25 25 1] 0%
AdaWinwick Link  |Winwick Fark fue to A48 5E 1 ] ] ] 1] 1] 1] 1] 1]
Foad/Winwick Park [A49 58 to Winwick Link Rd 0 7 7 it 1k 1 T 15 20 i 2504
Auenue A4 SE 474 4732 -3 (LT 451 453 1 (LT dee] 434 -10 -3
A89 5B to Winwick Park fve 2 1 -1 -E[19g E] z -1 -2304 z z 1] 094
Winwick Link Rd to Ad4a SE 345 345 1 (LT 363 365 -3 -1% a8 329 1 %4
Winwick Link Bd to Winwick Fark fue g & -1 -3 09 (il (! 1] 094 (! i 1] 0%
Winwick Link Fd to 249 NE c ] 1 0og 29 yis -1 -2% sl sl 0 0o
A48 NE g2l g 24 gog L4y LRy 20 é04 L7g G1d 35 R4
289 NEto Delp Ln 103 113 10 10% 122 120 g T 128 127 -1 -1%
A89 Newton Road, |299:3E 734 740 1 1L 732 732 1] 0% 746 738 = -1%
Delph Lane A493EBto Delph Ln a4 a2 -2 2% a5 a5 -2 -2% ag ag -4 -505
Delph Lnto A48 NE 35 35 a 9 35 25 1] LT 4 41 1 ELT
DelphLnto A495E £l L3 1 204 42 49 1 204 c3 o4 1 204
A89 NEto WME2 WE CL: | 104 10 11% 103 111 & =Ll 120 149 24 2485
A80 NE 2ce 271 12 cog 273 224 16 BOg 208 222 14 Cog
A89 NEto W2 EE 235 352 14 R0 57 72 15 A4 38 =7 -1 %4
A49 NEto A48 5B (U-Turn) 1] E] E] 1 E; E; 0 E; E;
M52 EEto Ag9 NE 7 3230 23 T 343 352 14 A4 357 331 24 T
MEZ Junction 9 |G EEto A495E 109 112 3 ELT 102 107 g Gog 107 112 g Cog
A493E 10 ME2 EB 140 1ca 13 199 122 144 g 404 14g 152 17 13%
A895E 416 297 14 B85 4132 405 -7 2% 419 411 8 -3%
A895E to WE2 WE 227 220 E] 10§ 221 221 1] 09§ 236 226 -10 -605
MWG3 WEto Ad9 3R 270 376 ] 20 3493 2495 3 1% 219 331 12 L
W62 WEto A49 NE c3 £l -3 -9 47 44 -2 -6% 39 37 -2 -Eo§
AdaWinwick Rd  [A995Eto Birch Aue 3 g g 16 7% 3 7 & 123% 3 7 4 123%
Birch fwe EBirch Rd to Ad95E g 21 1z 133% g 21 1z 133% g 25 16 1720
49 Winwick Raad @ A49 NEto Woburn Rd 0 0 0 0 0 0 0 0 0
Poplars Avenue Ada NE £33 622 35 T R12 (1] 45 =Ll RS9 753 18 ELT
Ad95E g0s 204 -1 095 214 g23 g 195 2Lk 220 24 205
A48 5Eto Eandy Ln West 104 112 g gog 123 154 21 16% 172 167 -E 2%
A4 3R E7d 11 -15 -3% £3g ] -13 2% £3g L] -10 2%
A49 5B to Cromwrell fve 124 139 g LT 143 143 1] 094 167 173 B é04
Cromwell Sde to A0 NE 138 139 1 10§ 142 141 -1 -1% 1cg 159 14 gog
Cromwell Sve to Sandy Ln West 154 170 16 10% 165 120 14 804 178 207 29 15%
AdaWinwick RoadS |Cromeell Aue to 289 5B 266 274 g gL 204 ERE 14 Cog EX] 270 E1 10%
ALTE Cromwell Cromwell Sve to Cromeell Ave (U-turn) 14 15 1 Fi 1R 17 1 RoG 1k 19 3 19%
Avenue/Sandy Lane 549 HE 246 242 2 195 266 e 5 285 393 416 1= Eog
West Ad9 NEtoSandy LnWest = Iz 10 I6% 34 E3 1= £ 3% 47 18 17 26%
A49 NEto Cromwell fue 127 142 g LT 149 153 (! 304 1R3 176 12 204
SandyLnWestto A4 NE ag 124 34 a0 ag 124 3c 3c0g 115 144 34 20%
Sandy LnWesttoSandyLn (U-turn 1 1 1 1 1 1 1 1 1
SandyLnWestto A495E 11 g -5 -GCog 3 B 3 100% 3 g z 7%
SandyLnWestto Cromwrell fuve 125 129 63 E0% 1321 132 g1 3905 145 192 47 22%
Ada NE 454 4732 12 LT 443 El15 24 Eog £3d E73 45 =Ll
249 Winwick Road @ |22 B Ta Junction NINE Retail 27 31 & 150 29 31 2 il 20 3c g 17
Junction NINE Retail HUmction MINERetail to A4S 26 41 41 1] LT 43 35 -2 -7 3= 35 -2 2%
Park Junction MINERetail to A49 NE 47 49 z LT g3 £d z LT 62 67 g 204
A4 3R Fod Taz -2 LT 733 Fai -2 LT g05 g1s 1z 1%
A49 5B to Junction MINE Retail B2 67 -1 -1% fY 71 2 304 4 74 g il
A49 5B to Hawleys Lane 117 117 1] 094 121 117 -t} 2% 120 123 ELT
A493EBto Long Lane g4 74 -10 120§ i | 49 -3 -0 42 = £ 1208
A4 3R GIT 639 z 094 RS2 REE 3 094 720 27 7 19
A89 NEto Hawleys Lane 7E 20 & Cog =1 25 10§ 104 111 7 T
A48 Winwick Road) Afd NEto Long Lane g g i T EG G0 il 1 73 7 11%
Hawleys Lane/ A0 Ad0 NE 244 £ 6 204 3cq 372 ut= Cog 422 45k 44 10%
Lang Lane Long Lans to Ada SE 128 211 g3 RE0E 14z 203 61 430 172 23 Eg 385
Long Laneto Hawleys Lane 122 122 E e 127 142 = e 122 120 2 2%
Long Laneto A49 NE EG 632 G 11% ES 67 g 15% Eg 15 7 12%
Hawleys Laneto Long Lane 41 432 2 B g} g2 -2 -Eo4 g2 43 1 2%
Hawleys Laneto A495E 0 0 0 0 0 0 0 0 0
Hawleys Lane to Ada NE 75 77 3 ELT g8 an 3 204 a3 a5 & LT




PM VOLUME COMPARISON - 16:00-17:00 (WARM-UP PERIOD)

16:00-17.00

027 03z

Yehicle Flow Difference Wehicle Flow Difference Wehicle Flow Difference

Junction, WMovement

lunction

Approach

Dolin

DoSom

Actual

%8

Dolin

DoSom

Actual

%4

Dolin

DoSom

Actual

%8

A89 NEto Winwick Park Aue 83 82 -1 -1%
Ada NE g72 &75 3 0% a03 als 15 2% 935 929 -h -1%
A49 MEto Winwick Link Rd = 2449 -G -1% a03 293 -10 -1% 941 931 -10 -1%
Wimnwick Park Awe to A49 NE 3 24 21| 700% 3 3 a 0% 4 25 21 L20%
Ad9 Newton Road) |Winwick Park Ave to WineickLink Rd 4 B 2 & 0% 4 5 1 25% 5 7 2 0%
AdaWinwickLink  |'Winwick Park fve to 249 5E 10 22 12| 120% q 10 1 11% 12 24 12 100%
Road/Winwick Park | 445 28 to Winwick Link Rd ] 15 9| 100% E; G 1 204 E: 64 1 204
Avenue Ad95E 4495 455 d 0% L36 C43 12 2% thel 11 g 1%
A9 5B to Winwick Park dve 13 11 -2 -15% 12 14 2 17% 12 14 1 2%
Winwick Link Rd to A99 2B 260 259 -1 0% 2949 a0z E] 0% 951 952 1 0%
Wimwick Link Rd to Winwick Fark fwve 17 18 1 B2 17 17 1] 0% 14 14 1] 0%
Winwick Link Rd to Ag99 NE 0 2 2 40 41 1 2% 40 42 2 524
Ada NE 15hA 1543 -23 -1% 1600 1R06 A 0% 16G1 1646 -15 -1%
A49 MEto Delp Ln 101 106 5 5% 104 102 -2 -2% 111 102 -3 -3%
249 Newton Roadf |2495E 1262 1267 g 0% 1339 1357 12 1% 1415 1434 1= 1%
Delph Lane A492B+to Delph Ln a3 a7 4 04 o3 o2 -1 -1% g5 92 -2 -2%
DelphLnto A49 NE 275 293 18 o4 322 325 3 1% 342 342 a 0%
DelphLnto A495E 150 1549 g B% 167 167 1] 0% 174 173 -1 -1%
Ad49 NEto ME2WE el EXi=] 12 3% 383 393 10 3% 405 413 7 2%
Ad9 NE 1003 £ -27 -3% 994 995 1 0% 1025 10139 -h -1%
A49 MNEto WE2 EE 219 222 3 1% 235 225 -10 -8 240 241 1 0%
A49 NEto A49 2B (U-Turn) 4 14 10| 250% 4 1k 12 300% 4 14 10 25 0%
IMG2 EEto A4 NE E1lG B30 14 2% RS G0 2 0% CEN =L -7 -1%
ME2 lunction 9 IMG2 EEto A449 5E 472 £33 A7 14% L05 g1z 7 1% £33 G20 g7 1%
A495Eto B2 EB 150 145 -5 -3% 163 163 a 0% 169 1G5 -4 - 2%
Ad95E (=i=] ale 20 3% a2z 943 21 2% 977 1011 34 3%
A495E to ME2WE 341 332 -9 -3% 322 279 -2 -1% 403 388 -15 -85
WM&E2 WEto Ad9 5B 273 303 20 11% 226 295 a 3% 30z 330 28 5%
IWME2 WEto 449 NE L2 E7 -1 -2% 52 51 -1 -2% = F -2 -3%
AR W inwick Rdf  |A495E1to Birch Aue 19 £l 17| 29% 22 25 12 5a9% 22 37 15 B3
Eirch Awe Birch Rdto A43 3B ] 12 12 1] 12 12 ] 12 12
249 Winwick Road @ Ad49 MEtoWoburn Rd 1] 1] [} 0 0 1] 1] 1] [}
Foplars Avenue Ad9 NE 1620 1621 1 0% 1644 1659 10 1% 1712 1723 11 1%
Ad9 SR 1610 1736 126 % 1637 1734 47 2% 1734 1938 154 9%
Ad95Etofandy Ln'West 2GEh 414 142 5 h% 288 EEE] 51 12% 332 433 151 5%
Ad9 SR a934 92& = -1% 977 9G6 -11 -1% 1008 1004 -4 0%
Ad95Eto Cromwell Aue 2432 324 -19 -h% el 352 -7 -2% 272 265 -13 -3%
Cromwell Ave to A49 NE 243 232 -11 -Log 223 215 & -85 226 218 = -8
Cromwell Ave to Sandy Ln West 212 273 5l 29% 237 275 28 16% 247 212 G5 26%
A48 Winwick Roady |Cromuwell fue to 549 5E 3493 37h =22 -R% 348 3E7 -11 -3 420 401 -19 -B0%
ASTd Cromwell | Cromwell Ave to Cromwell Ave [U-turn) 26 33 -3 =% 37 36 -1 -3% 38 37 -1 -3%
AuenuefSandy Lane [249 HE 1220 1137 =23 -205 1244 1226 -18 -1% 1220 1237 17 1%
West A48 NEtoSandy Ln West 73 103 30 41% 120 173 53 4425 146 170 24 16%
A4S MEto Cromwel] fue oo 503 k] 1% 17 £13 -4 -1% 529 530 1 0%
ZandyLnWest to Ad9 NE 130 225 35 15% 210 253 43 20% 238 240 2 1%
SandyLnWesttoSandy Lo (U-turn 1] i} 1} 0 0 1] 1] 1] 1}
ZandyLnWestto Ad93E 42 hA 24| 57 41 57 16 39% 47 1 g 1%
ZandyLnWestto Cromwell Ave 213 406 28 25% L 400 52 15% 273 410 32 2%
Ad9 NE 1674 1623 E] 1% 1739 1768 29 2% 1738 1209 21 1%
£45 Winwick Foad @ Ad9 NEto Junction NINE Retail a0 a1 1 1% a3 a3 1] 0% 99 104 5 5%
Junction NINE Retail Junction MINE Retail to A495E 201 218 17 B% 194 219 25 12% 187 206 19 10%
Park Junction NINE Retail to A%9 NE 146 147 1 1% 174 173 5 E 203 223 20 10%
Ad9 SR 1222 1205 -17 -1% 1285 1263 -22 -2% 1224 1202 -22 - 2%
Ad95Eto Junction NINE Retail £ 1 103 14| 15% 100 112 1z 12% 112 124 1z 11%
Ad95Eto Hawleys Lane 111 104 -7 -h% 111 107 -4 -85 117 115 -2 -2%
A495Eto Long Lane 163 130 22 13% 167 130 23 1% 161 163 2 1%
Ad9 SR 1052 1067 -15 -1% 111k 11404 -1k -1% 1162 1156 -h -1%
Ad9 NEto Hawleys Lane 22 24 2 2% =1 25 -1 -1% 29 92 k] 2%
£89 Winwick Road/ Ad9 NEtoLonelLans 131 212 21 11% 139 237 ] 19% 204 225 21 10%
Hawleys Lane/ A50 Ad9 NE 1336 1293 12 1% 1457 1453 11 1% 14749 1437 1z 1%
Long Lane Longlaneato A495E 206 325 119 CE% 237 358 121 £1% 26 Elh 93 el
Lonelaneto Hawleys Lane 162 172 ia B 1G5 176 11 Eic 170 175 5 3%
Longlansto A49 NE EE] 93 -1 -1% 102 106 2% 101 100 -1 -1%
Hawleys Lane toLong Lane 11k 122 12 10% 120 12k Eog 123 129 = Eoq
Hawleys Lane to A49 26 15 1G 1 T 16 16 0% 17 18 1 B2
Hawleys Lane to A49 NE a0 290 a 0% 302 313 16 524 331 342 11 3%




PM VOLUME COMPARISON - 17:00-18:00 (PEAK PERIOD)

lunction

Junctionyf Movement

Approach

2023

Wehicle Flow

DomMin

DoSom

Difference

Actual

%8

Wehicle Flow

DoMdin

DoSom

Actual

Difference

%8

2032

Wehicle Flow

Dolddin

DoSom

Actual

Difference

%8

A89 NEto Winwick Park e =1 g3 2 204 ag 100 1 10
Ada NE 91% 9328 13 19 53g 950 25 ELT 975 ad5 28 -3%
A89 NEto Winwick Link Rd a17 9232 g 10§ gL g2 £ -1% qg93 a7 20 -2%
Winwick Fark fve to 249 NE ] 40 35 a010% 4 & 1] (LT g 41 36 720%
Add Newton Road, |'Winwick Park fuve to Winwick Link Rd 7 2 1 199 2 7 -1 1305 g g 1] 0%
AR Winwick Link  [Winweick Park foe to 549 5B 14 30 16 1149 15 15 1] (LT 1= 33 15 £3%
Foad/Winwick Park [A49 58 to Winwick Link Rd 12 21 g Fong 75 7= E; LT 74 75 z 204
Auenue A4 SE £37 g3z - -1% Ead 605 23 LT 611 3] -15 -3%
A89 5B to Winwick Park fve 14 15 1 g 14 15 1 T 15 15 1] 094
Winwick Link Rd to Ad4a SE gda g3z -1 2% 913 923 10 1% 950 g70 T -5
Winwick Link Bd to Winwick Fark fue 1= 12 1 1L 12 12 1] 094 19 17 -2 -11%
Winwick Link Fd to 249 NE 1 2 2 40 41 1 gL 40 41 1 gL
A48 NE 1598 1611 12 19 16232 1641 19 19 1711 1626 -3g -1%
289 NEto Delp Ln 110 116 g cog 118 118 0 09§ 122 123 1 1%
A89 Newton Road, |299:3E 1387 1273 -14 -1% 1405 1437 33 204 1477 1324 -533 -6%
Delph Lane 249 5Eto Delphln a3 ag g g 101 101 0 09§ 103 a4 -g -9%
Delph Lnto A48 NE 313 224 11 LT 247 E1-%) g 1% 355 349 -7 -3%
DelphLnto A495E 193 201 = 4o 208 208 0 09§ 214 212 -2 -1%
A89 NEto WME2 WE 413 433 20 T 427 435 11 ELT 451 453 1z ELT
A80 NE 1085 1079 -B 1% 1074 1026 12 195 1122 1116 -16 -1%
A89 NEto W2 EE 243 245 2 19 3532 25 -6 -2% 271 258 -3 -1%
A49 NEto A48 5B (U-Turn) (] 15 11 2750 E] 20 17 LB z 15 14 F00%
M52 EEto Ag9 NE ER2 =01 18 ELT 603 611 & 1% R3d 62T -7 -1%
MEZ Junction 9 |G EEto A495E i E16 72 16% 479 493 12 304 1] gg1 as 17%
A493E 10 ME2 EB 169 152 -7 495 172 121 3 204 127 170 -17 -504
A895E 913 523 20 205 9499 103232 £ 304 1045 1008 37 -5
A895E to WE2 WE 270 20 -20 -Eog 424 429 1] 09§ 451 405 -G 109
MWG3 WEto Ad9 3R 31 216 3g 129 203 218 12 LT 324 3cg 71 10%
W62 WEto A49 NE 62 61 -1 205 GS 1 1] 09§ 69 67 -2 -2%
AdaWinwick Rd  [A995Eto Birch Aue 19 E1 15 2405 20 = ut= a0 20 = ut= 9%
Birch fwe EBirch Rd to Ad95E 1] 11 11 1] 11 11 1] 11 11
49 Winwick Raad @ A49 NEto Woburn Rd 0 0 0 0 0 0 0 0 0
Poplars Avenue Ada NE 1733 1764 36 2% 1751 17az 41 204 1346 1364 1= 1%
Ad95E 1cag 1739 141 gog 1752 1219 61 205 12432 1920 22 Eog
A48 5Eto Eandy Ln West 254 411 157 B30 200 357 £ 19% 229 426 147 208
A4 3R a1 a4 3 % 1035 1036 1 (LT 1056 1033 -1g 2%
A49 5B to Cromwrell fve 247 333 -14 -85 372 372 1] 094 =] 7 17 -
Cromwell Sde to A0 NE 251 251 -10 -605 232 21% -17 - 7% 220 219 -11 -Cog
Cromwell Sve to Sandy Ln West 223 2493 ] 31% 243 32 35 15% 258 321 73 2%
AdaWinwick RoadS |Cromeell Aue to 289 5B g2 422 -20 -G 433 417 -16 -0 451 g -E -1%
ALTE Cromwell Cromwell Sve to Cromeell Ave (U-turn) 42 329 -3 - 796 43 42 -1 - 205 43 44 1 205
AvenuefSandy Lane | 599 NE 1257 1241 -1k -1% 12832 1285 z 09§ 1246 1262 23 204
West Ad9 NEtoSandy LnWest 77 111 34 485 121 178 £7 4705 154 1321 27 1%
A49 NEto Cromwell fue 4495 cog 12 204 L1k C17 1 0% £2g g 1 G 194
SandyLnWestto A4 NE 206 270 64 1% 236 226 i 1% 256 270 (i1 204
Sandy LnWesttoSandyLn (U-turn 1 1 1 1 1 1 1 1 1
SandyLnWestto A495E 42 74 25 C o5 43 60 17 4% 45 LG 10 220
SandyLnWestto Cromwrell fuve 249 455 109 21% 24 g 61 15% 415 g7 29 il
Ada NE 1676 1705 24 20 1736 1782 E3 ELT 1320 1356 36 204
249 Winwick Road @ |22 B Ta Junction NINE Retail g9 a4 g B4 ag 102 & 405 109 118 g 204
Junction NINE Retail HUmction MINERetail to A4S 26 133 194 1 1% 1491 215 24 13% 135 200 15 =Ll
Park Junction MINERetail to A49 NE 14k 145 -1 -1% 17e 1z0 z 195 208 228 20 10%
A4 3R 1350 1341 -9 -1% 1383 1366 -16 -1% 1437 1415 .23 -2%
A49 5B to Junction MINE Retail 101 117 15 16% 107 120 23 1% 122 128 G Gog
A49 5B to Hawleys Lane 120 114 -F -E%§ 124 124 1] 094 128 123 -E -
A493EBto Long Lane 123 203 20 11% 1zt 214 29 16% 167 174 12 el
A4 3R 1215 11932 .23 3% 1207 1283 -4 2% 1217 1209 £ -1%
A89 NEto Hawleys Lane 77 20 3 LT g3 =1 3 LT g2 a1 3 204
A48 Winwick Road) Afd NEto Long Lane 138 214 26 1485 192 237 45 23% 205 223 i) 188
Hawleys Lane/ A0 Ad0 NE 12c2 1293 E1 ELT 1424 1465 43 204 1924 1535 £l 204
Lang Lane Long Lans to Ada SE 219 349 130 505 238 374 141 E505 39 N ] 113 3905
Long Laneto Hawleys Lane 172 127 g B0y 1749 194 15 205 1932 20k 12 Eic
Long Laneto A49 NE 107 107 1] LT 104 108 ! LT 110 11z . 20
Hawleys Laneto Long Lane 131 144 12 10% 133 132 E e 140 141 1 1%
Hawleys Lane to A495E 19 19 1] 09§ 12 12 1] 09§ 19 19 1] 09§
Hawleys Lane to Ada NE 07 208 -2 -1% 711 220 g ELT 2329 EX] -1 1L




PM VOLUME COMPARISON - 18:00-18:30 (COOL-DOWN PERIOD)

nzz

2032

Junction, WMovement Wehicle Flow Difference Wehicle Flow Difference Vehicle Flow Difference

DomMin DomMin

Domdin

lunction Approach DoSom  Actual % DoSom  Actual o5 DoSom  Actual oy

A80 NEto Winwick Park fve 41 42 1 20§ 43 43 1 0o

Ada NE 3491 4013 12 204 415 438 23 £og LR 454 g 1%
A89 NEto Winwick Link Bd 404 407 2 10 420 4325 g 105 454 451 -2 -1%
Winwick Park fwve to A49 NE 3 22 19 633% 3 3 ] (LT 1 22 18 45 1%
Ad3 Newton Road, | Winwick Park fuve to Winwick Link Rd & B 2 E 0% c g 1 (1L & g 2 E %
AR Winwick Link  [Wineick Park fve to 549 5E q 17 = o0y & ] 1 139 ] 20 11 123%
Foad/Winwick Park (449 58 to Winwick LinkRd (] a E 12E08 21 2c & 1305 21 24 E] 10%
Avenue A4 SE 2549 296 12 &0 m 314 13 LT 313 329 10 ELT
A89 5B to Winwick Park fue g g 1 1L 7 2 1 1485 2 2 1 0%
Winwick Link Rdto A9 56 425 427 12 304 437 421 -E -1% 471 4ca -13 -2
Winwick Link Fd to Winwick Park fue q q 1 1L q g 1 1L g g 1 0%
Winwick Link Fdto 249 NE 1] 1 1 19 19 1 09 19 21 2 11%
Ada NE 705 07 1 0% Fid 751 27 LT 750 752 2 (LT
A89 NEto Delp Ln 49 49 1] 0% c3 .y 4 20 CE o4 -3 -0
A89 Newton Road, |299:5E 677 711 34 Eog 70z 705 1 1% FEE 760 2 0%
Delph Lane A492B+to Delph Ln i) Co c 109 o] Lo -3 -5 £l £3 1 204
Delph Lnto Ada NE 137 147 1d T 170 172 2 19 133 1a0 -3 20
DelphLnto A495E 75 21 B 2og ap 29 -1 1% ay ag -1 1%
A89 NEto ME2 WE 173 123 1d RO 131 1493 132 T 145 205 g Eog
A48 NE 451 452 1 (1L 456 429 23 goj 44937 4493 B 194
A49 NEto ME2 EB 103 110 7 i 114 115 2 204 121 120 -1 -1%
A49 NEto A48 58 (U-Turn) 2 q 7 25 0% 1 10 g 9010% 2 g ¥ I50%
M52 EEto A%0 NE 253 2c9 B 20§ 269 276 7 ELT 22 7a - -1%
MEZ Junction 9 |G EEto 44956 2049 234 30 159 211 213 2 19 238 263 35 15%
A895Et0 MG EB 75 77 2 ELT g1 73 -3 205 a7 g3 - -Eog
ARG SR 457 g3z 35 T 1k Ea7 g 19 £3g EC32 14 gLl
A895E to ME2WE 192 195 & 205 214 214 1 (1L 223 224 -9 -
G2 WEto Ad9 SE 124 147 13 109 138 141 3 20 143 160 17 12%
Mi62 WEto A49 NE 24 22 -1 -39 35 25 1 ELT 25 25 1 09§
AdaWinwick Rd  [A995Eto Birch Aue g 21 12 1239 11 20 g 2205 12 23 11 9305

Birch fwe EBirch Rd to Ad95E 1] G G 1] G G 1] G G

49 Winwick Raad @ A49 NEto Woburn Rd 0 0 0 0 0 0 0 0 0
Poplars Avenue Ada NE 743 770 27 LT 751 g07 45 R4 813 g39 26 ELT
Ad95E g2g al1g 22 10% 249 g271 23 205 a1g azg 72 204
A48 5Eto Eandy Ln West 140 223 23 £oog 152 177 25 16% 176 251 75 208
A4 3R E17 £29 12 2% Edi c3d 132 2% 4] % 1 -13 2%
A49 5B to Cromwrell fve 191 122 -g -E%§ 203 194 - - 210 204 -B 2%
Cromwell Sde to A0 NE 122 117 -5 -605 ip0g 104 -1 -1% 118 109 - 2%
Cromwell Sve to Sandy Ln West 105 140 34 33% 119 147 i) 2P 124 155 31 22%
AdaWinwick RoadS |Cromeell Aue to 289 5B 214 200 -14 - 7% 212 215 3 10§ 240 214 -26 -11%
ALTE Cromwell Cromwell Sve to Cromeell Ave (U-turn) 21 20 -1 -Cog 24 22 -2 205 23 21 -2 -85
Avenue/Sandy Lane 549 HE £27 L2 c 195 CED CCg -1 113 L79 I 30 Eog
West Ad9 NEtoSandy LnWest 35 E3 17 4505 EG g3 27 4505 67 a4 17 250
A49 NEto Cromwell fue 208 208 1] 0% 216 220 (! 204 223 2322 g LT
SandyLnWestto A4 NE 29 114 25 =L a7 14g 42 #4905 110 128 sl 2C0g

Sandy LnWesttoSandyLn (U-turn 1 1 1 1 1 1 1 1 1
SandyLnWestto A495E 19 32 12 B4 12 21 12 T2 19 29 10 L3205
SandyLnWestto Cromwrell fuve 135 1495 &0 e85 154 235 71 505 174 225 E3 2%
Ada NE 735 Tl 15 20 ThE g03 35 Eog g05 852 45 R4
249 Winwick Road @ |22 B Ta Junction NINE Retail 40 44 & 10% 45 45 0 09§ 45 £3 6 12%
Junction NINE Retail HUmction MINERetail to A4S 26 77 a5 14 2504 67 g 17 2505 =] 7E 7 10%
Park Junction MINERetail to A49 NE 42 95 2 17% 95 £y E; Eog BE 79 14 22%
A4 3R 704 GIF -7 -1% 735 735 -5 -1% 758 Fad -24 -4
A49 5B to Junction MINE Retail 49 fd 15 21% Ch 67 11 0% 62 15 (! R4
A49 5B to Hawleys Lane B2 70 z ELT 15 15 1] 094 G4 G2 -1 -1%
A493EBto Long Lane 102 104 7 T a3 102 1t 16% a3 a1 -3 208
A4 3R R15 G16 1 094 R33 F25 £ -1% R72 hhR3 - -1%
A89 NEto Hawleys Lane 24 E1 1 ELT 24 E1 1 204 37 41 (! 11%
A48 Winwick Road) Afd NEto Long Lane g3 a3 11 13% 86 107 21 28 an 104 14 15%
Hawleys Lane/ A0 Ad0 NE c73 cog 15 ELT Loy 613 15 204 620 1 39 B0
Lang Lane Long Lans to Ada SE 101 173 72 T1% 115 1491 75 505 134 204 70 E 205
Long Laneto Hawleys Lane 2k 24 -2 -2% =1 a0 E B 27 a7 10 11%
Long Laneto A49 NE E3 Ed . LT Ed ES ! il EG E7 1 20
Hawleys Laneto Long Lane 61 67 = 10% 1] 7 g 12% 1] ¥z = 904
Hawleys Lane to A495E g g 1] 09§ g g 1] 09§ g g 1] 09§
Hawleys Lane to Ada NE 135 135 1] %4 144 165 17 11% 165 175 10 A4
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APPENDIX C:

QUEUE DATA




AM AVERAGE QUEUE LENGTH COMPARISON

Junction

Approach

Dallin

A49 WB to Winwick Park dve 11 11 0 0% 13 13 0 -1%
A49 HB 11 11 0 0% 13 13 0 -1%
A49 MB to Winwick Link Rd 11 11 0 0% 13 13 0 -1%
Wi i ck Park Ave to 2449 MB 4 4 0 1% 4 4 0 0%
&89 Newton Road/ |winwick Park sve to Winwick Link Rd 4 4 0 1% 4 4 0 0o
Adawirick Link  [winwick Park sve to 449 5B 4 4 0 1% 4 4 0 0%
Road/ winwick Park | 249 B toowinwick Link Rd 33 38 s 1e% 31 32 1 49 30 27 -5 -10%
Avenue 449 5B 33 38 5| 1e% 31 32 1 49 30 27 -3 -10%
A49 5B to wWirwick Park sve 33 38 s 1e% 31 32 1 4%, 30 27 -3 -10%
Wi ck Link Rd to 449 SR 2 2 0 -2% 3 3 0 -3% 3 3 n -3%
Wirmick Link Rd to Winwick Park &ve 3 3 0 - 2% 4 4 0 -2% 4 4 0 - 2%
Wiinwick Link Rd to 249 MB 5 5 0 - 2% 4 4 0 -2% 4 4 0 - 2%,
A49 HE 19 20 1 6% 25 24 1 7% 25 1a -5 -20%
A49 MB to Delp Ln 19 20 1 6% 25 24 1 5% 25 18 -5 -20%
449 Newton Road/ 449 5p 27 31 4| 15% 31 31 0 1% 52 25 -6 -20%
Delph Lane £49 5B to Delph Ln 11 11 0 -5% 11 10 -1 -7 11 22 12 107%
Delph Ln to 249 NE A & 0 2% & A 0 5o A 8 2 27%
Celph Ln to 449 5B g 5 0 1% 7 7 0 2%, g g 1 %
A49 ME to ME2 WE 9 10 1 5% 10 10 0 1% 11 12 1 11%
A49 HE 9 10 1 5% 10 10 0 1% 11 12 1 11%
A49 NBto ME2 EB 9 10 1 5% 10 10 0 1% 11 12 1 11%
A49 MEto A49 5B (U-Turn) 9 10 1 5% 10 10 0 1% 11 12 1 11%
ME2 EB to A49 NE 57 122 85| 229% 18 53 36 203% 20 4z 22 109%
ME2 Junction 9 |MEZ BB fo 449 5B 57 122 g5| 229% 18 53 36 203% 20 42 22 109%
A49 5B to ME2 ER 24 25 1 3% 29 29 -1 2%, 31 36 A 18%
A4 3R 24 25 1 3% 29 29 -1 2%, = 36 & 18%
A49 %R to MEZ WE 24 25 1 3% 29 29 -1 2%, 31 36 A 18%
ME2 WE to 449 5B 15 15 0 1% 17 16 0 1% 15 13 ] 1%
ME2 WE to 449 NE 15 15 0 1% 17 16 1% 15 13 ] 1%




Junction

Junction,

Approach

Length [me

Dalin

C

Difference

[ 5] es) =]
Adoawimwick Rdy [249 5B to Birch sve u] 1] 1] u] u] u] u] u] 1]
Birch Awe Birch Rd to 449 3B o o 1] o o o o o 1]
249 wirwick Road @ A49 ME to Woburn Rd 1] 0 u} 1] 1] 1] 1] 1] u}
Poplars Avenue A48 ME 1] 0 u} 1] 1] 1] 1] 1] u}
A49 5B a a 1] a a a -100% a a 1] -100%
249 3B to Sandy Lnwest g5 79 =10 -11% gl 72 -8 -10% a9 gl - -9%
A48 5B 1] 79 -1af -11% g1 72 -5 -10% g9 gl -5 -9%
A49 5B to Cromwel | 2ve &5 7a =10 -11% g1 72 -5 -10% 89 81 -G -9%
Crormwell 2ve to 449 ME 11 13 1 12% 14 16 1 10% 19 23 5 26%
Crormeell dve to Sandy Ln west 19 22 3 13% 24 27 3 11% 32 40 a 26%
A48 Wirnwick Roady |Crormwell 2ve to 249 5B 19 22 3 135% 24 27 3 11% 32 40 g 26%
AST74 Cromweel| Cromeell Ave to Cromwel | Ave [U-turn) 19 22 3 13% 24 27 3 11% 32 40 a 26%
AvenueS Sandy Lane |449 [E 2 3 1] 230% 3 0 -5% 4 1 55%
West 249 ME to Sandy Lh west 2 3 a 22% 3 u] -5% 4 1 S55%
A49 ME to Cromwell sve 2 3 1] 22% 3 0] -3% 4 1 25%
tandy Ln West to 249 NE =] 41 32| 340% =] a0 31 327% 14 53 2] 275%
fandy Ln West to Sandy Ln [U-turn =] 41 32| 340% =] a0 31 327% 14 53 2] 275%
Sandy Lhwest to 449 5B 9 41 32| 340% 9 40 31 327% 14 53 39 275%
Sandy Lhwest to Crarwell ve 9 41 32| 340% 9 40 31 327% 14 53 39 275%
A48 ME 2 2 u} 3% 5 5 1] % 14 14 u} 3%
£43 Winwick Road @ A49 ME to Junction MIME Retail 2 2 1] 3% 5 5 a 5% 14 14 1] 3%
Junction MINE Retail Junction MIME Retail to 449 58 [ & i] -1% [ [ o -5% [ [ i] -2%
Park Junction MINE Retail to A49 MB 4 ] 1] 2% 5 5 0] 0% 5 5] 1] 7%
Ad49 5B 7 ] 1] -4% 7 7 o -6% 10 13 3 27%
A49 308 to Junction MIMNE Retail =] E u} -2% 10 10 1] 3% 10 11 1 5%
249 3B to Hawleys Lane 21 20 -1 -4% 29 23 -G -19% 35 40 =] 17%
A49 3B to Long Lane 1 1] -1 -57% 0] 0] 0] 0] 0] 1]
A48 5B 54 55 u} 0% a7 65 -2 -5% 95 105 5 6%
£49 MNE to Hawleys Lane 15 15 1 9% 17 20 3 17% 24 25 4 17%
449 Winwick Road/ A49 MBE to Long Lane [ & i] 5% 7 7 o 5% 7 g 1 14%
Hawleys Lane/ 450 Ad49 MNEB 13 15 1 9% 17 20 3 17% 24 285 4 17%
Lonz Lane Long Lane to A49 5B 10 36 26| 259% 9 20 11 128% 11 46 36 328%
Long Lane to Hawleys Lane 45 (1] 17 40% 31 42 11 FE6% 27 1] 29 105%
Long Lane to A49 NB 43 &0 17 40% 31 42 11 36% 27 56 29 105%
Hawleys Lane to Long Lane ] 7 1] 2% 7 7 a -2% 7 7 1] 1%
Hawleys Lane to 449 SB ] 7 1] 2% 7 7 o -2% 7 7 1] 1%
Hawleys Lane to 249 NE 3 3 1] 2% 4 4 0] -3% 4 4 1] 7%




Junct Length [metres) Difference Length [metres) Difference

dctual

Junction Appro

38% 25 49 24 96%

5] 3|

AL9 ME to Winwick Park awe 14 17 4 26% 17 23 ]
A49 MNB 14 17 4 26% 17 23 [ 38% 25 49 24 6%
AdQ ME to Winwick Link Rd 14 17 4 26% 17 23 & 358% 25 49 24 FE%
Winwick Park sve to 2449 NB 4 5 1] 2% 5 5 1] 0% 5 5 0 0%
449 Mewton Road/  ['"Winwick Park Ave to Winwick Link Rd 4 5 a 2% 5 5 1] 0% 5 5 0 0%
A48 Wirwick Link  |Winwick Park Ave to 249 5B 4 5 i} 2% 5 5 0 0% 5 5 1] 0%
Road/ wWinwick Park [449 5B towinwick Link Rd 51 57 & 15% 43 45 2 4% 41 32 -9 -21%
Avenue A49 5B g1 57 & 13% 43 45 2 4% 41 32 -9 -21%
A49 5B towWinwick Park Ave 21 57 5] 13% 43 45 2 435 41 32 -9 -21%
Wiirneick Link Rd to 449 SB 2 2 o -1% 3 3 o -1% L) 3 u] -3%
Wik ck Link Rd to Wireick Park dwe 3 3 1] -2% 5 1] -1% 5 5 0 9%
Wiiriwick Link Rd to 249 ME 3 3 o -2% ] o -1% 5 5 u] 9%
Ad9 NEB 21 24 3 16% 35 57 19 20% 57 28 -29 -51%
Ad9 MNEto Delp L 21 24 3 17% 35 57 19 S50% 55 29 -29 -51%
A49 Mewton Roady 249 5B 44 45 1 2% 50 49 =1L -2% 6l 64 5 5%
Delph Lane A49 5B to Delph Lh 12 12 o 0% 12 12 o 3% 12 34 22 157%
Delph L to A49 ME & & a -2% & 5 a -3% 7 g 1 15%
Delph L to 249 5B o] o] o 0% 7 o 1% g 1 T
A49 MB to ME2WE 15 16 2 11% 22 25 & 2E6% &0 39 -21 -55%
A49 NB 15 16 2 11% 22 25 & 2E6% &0 39 -21 -55%
A49 MB to ME2 ER 15 16 2 11% 22 25 & 2E6% &0 39 -21 -55%
AdQMEto A9 3B [U-Turn) 15 16 2 11% 22 25 & 2E6% &0 39 -21 -55%
ME2 EB to A4S ME 26 a0 64 251% 16 44 25 174% 15 35 17 1%
ME2 Junction 9 ME2 EB to A4S 3B 26 a0 64 251% 16 44 25 174% 15 35 17 1%
Ad9 5B to MWEZ ER 41 40 =1L -3% 41 40 =1L -3% 44 57 14 31%
Ad9 5B 41 40 -1 -3% 41 40 -1 -3% 44 a7 14 31%
Ad9 5B to MBeZ2 WB 41 40 =1L -3% 41 40 =1L -3% 44 57 14 31%
B2 WE to A48 5B 14 14 o 2% 14 14 o -1% 17 28 11 BE%
B2 WE o A48 NB 14 14 0] 2% 14 14 0] -1% 17 28 11 BE%




Junctiong v ment ' [metres) Difference Length [metres] Length [metr

Junction Approach DaMin n o Dallin [C - DoMin D

3|
A4 Winwick Rdf (2452 2B to Birch Ave u] u] 1] 0 u] u]

Birch Ave Birch Rd to 249 5B u] 2 2|- 0 u] al- 1] g gl-
249 Winwick Road @ A48 ME to Woburm Rd u] u] ajl- 0 2 2|- 49 20 -249 -50%
Poplars avenue A49 WE u] u] aj- 0 2 2|- 49 20 -29 -09%
A49 5B 2 10 g 449% 2 u] -2 -95% 25 39 14 59%
A49 5B to Sandy Ln West 208 1949 -9 -4% 124 156 12 % 265 211 -52 -20%
A49 5B 2085 1849 -9 - 4% 124 136 1z 9% 263 211 -52 -20%
A49 5B to Crormwel| Ave 208 1949 -9 -4% 124 156 12 % 265 211 -52 -20%
Cromwell Ave to 249 NB 17 20 3 158% 23 27 4 15% 34 51 17 51%
Cromuwell Ave to Sandy Lo west 30 35 5 18% 40 47 7 15% 53 a4 26 45%,
A4oWinwick Roads |Cromwell Ave to 449 5B 30 35 ] 158% 40 47 7 18% =15 g4 26 45%
A574 Crormwell Cromwell Ave to Crormwel | &ve [U-turn) 30 35 5 18% 40 47 7 15% 58 g4 26 45%,
Ayvenuef Sandy Lane |2459 NE 4 7 3 53% =} 10 3 458% 11 12 1 12%
West A49 NB to Sandy Ln wWest 4 7 3 E3% & 10 3 45% 11 12 1 12%
A49 MB to Crormwel | 2ve 4 7 3 B3% 3] 10 3 45% 11 12 1 12%
fandy Ln West to 449 NB 17 194 177 1024% 21 200 1749 G75% ag 224 125 126%
Sandy Ln wWest to Sandy Ln [U-turn 17 194 177 1024% 21 200 179 G79% a9 224 125 126%
Sandy Ln West to 449 5B 17 194 177 1024% 21 200 1749 G75% ag 224 125 126%
Sandy Lh wWest to Cromwel | 2ve 17 194 177 1024% 21 200 179 G79% a9 224 125 126%
A49 WE 16 16 1 4% 23 24 1 4% 23 24 u] 2%
A48 Winwick Road @ A49 MB to Junction MNIMNE Retail 16 16 1 4% 25 24 1 4% 23 24 ] 2%
Junction MINE Retail Junction MIME Retail to 245 3B 5] ] 1] 2% 3 5] u] -2% 5] 5] u] 1%
Park Junction MIME Retail to £49 MNE 5 5 a 6% 5 5 ] 2% 5 & ] T
A49 5B 16 1z -5 -259% 45 36 -9 -21% 133 115 -15§ -13%
A49 5B to Junction MIMNE Retail 12 12 a 1% 12 135 1 10% 13 13 1 5%
A49 5B to Hawleys Lane 61 55 -6 -9% 65 62 -4 -5% 85 7a -7 -8%

A49 5B to Long Lane u] 2 1 369% 0 u] o|- 1] 1] ol-
A49 5B 138 113 -25 -18% 172 167 -5 -3% 206 200 -6 -3%
A49 ME to Hawleys Lane 15 23 4 20% 34 21 15 52% 125 245 125 102%
£89 Winwick Road/ A49 MB to Long Lane 9 10 o 5% 13 19 ] 4353% 45 112 67 145%
Hawleys Lanef 450 A49 MNEB 15 23 4 20% 34 21 15 52% 125 245 125 102%
Lang Lane Long Lane to £449 5B 21 85 a4 3153% 15 57 40 225% 28 98 70 247%
Long Lane to Hawleys Lane 74 116 42 S57% 46 79 34 7% 55 a7 43 7%
Long Lane to 449 MBE 74 116 42 57% 46 79 34 Fad% 55 97 43 7E%
Hawleys Lane to Long Lane 9 9 1 7% &l 9 u] F% 10 10 u] -1%
Hawleys Lane to A49 5B 9 9 1 7% 9 9 u] 3% i} 10 u] -1%
Hawleys Lane to 449 MNE 5 5 1] 1% 5 5 u] 2% 3 3 u] 0%




Junction

Junctio

Approach

Length [metres)

Callin

[u]

Difference

ength [metres)

Dakdin [n]

Difference

Length [metres)

Dakdin

Difference

5] I 1
A4S ME to Winwick Park swe 11 15 2 13% 12 14 1 11% 15 19 5] 34%
A49 ME 11 135 2 13% 12 14 1 11% 135 19 5] 34%
A49 MB to Winwick Link Rd 11 13 2 15% 12 14 1 11% 13 19 & 44%
Wirwick Park sve to A49 NE 4 4 1] 0% 4 4 0 0% 4 4 0 1%
449 Mewton Road/  ['Winwick Park Ave to Winwick Link Rd 4 4 a 0% 4 4 0 0% 4 4 0 1%
A48 Winwick Link  |Wiredck Park Ave to A49 5B 4 4 i} 0% 4 4 1] 0% 4 4 1] 1%
Road/ Winwick Park [449 5B towinwick Link Rd 41 57 16 35% 35 39 2 4% 34 29 -5 -15%
Avenue A48 5B 41 57 16 35% 35 39 2 4% 34 29 -5 -15%
A49 3B towWinwick Park Ave 41 57 16 35% 38 39 2 3% 34 29 -5 -15%
Wiirveick Link Rd to 249 5B 2 2 o -4% 3 3 u] 4% 3 3 u] -1%
Wik ck Link Rd to Winwick Park dwe 3 2 1] -59% 4 4 0 2% 4 4 0%
Wiirvwick Link Rd to 2449 ME 3 o -5% u] 2% L) 0%
Ad9 HE 19 21 2 12% 31 38 7 24% 104 22 -83 -7 9%
A49 MEto Delp Ln 19 21 2 12% 31 35 g 25% 106 22 -gd -7 9%
A4S Mewton Road/ |a49 5k 39 36 -3 -7 33 31 -2 -5% 46 21 -24 -53%
Delph Lane A49 5B to Delph Lh 12 12 o 1% 14 12 -1 -10% 15 22 36%
Delph L to A49 MB & ] a -2% 5 ] ] 6% 7 g 15%
Delph Lnto 249 5B o] g o 2% 7 7 u] 0% g 9 %
A49 MB to MB2WE 10 12 2 15% 15 21 g 59% 62 18 -45 -71%
A49 MB 10 12 2 15% 13 21 g 59% 62 15 -45 -Fl%
A48 MB to ME2 ER 10 12 2 15% 13 21 g S9% 62 15 -45 -7l%
AdQ MEto A9 3B [U-Turn) 10 12 2 15% 13 21 g S9% 62 15 -45 -7l%
ME2 EB to A4S ME 19 &0 a0 205% 15 1] 21 140% 15 29 13 §5%
ME2 Junction 9 ME2 ER to A9 3B 19 &0 a0 205% 15 1] 21 140% 15 29 13 §5%
A49 5B to ME2 ER 31 31 1] 0% 35 35 -1 -2% a0 39 -1 -2%
A49 5B 31 31 1] 0% 35 35 -1 -2% a0 39 -1 -2%
Ad49 5B to MBeZ2 WE 31 31 0] 0% 35 35 -1 -2% 40 39 -1 - 2%
MB2WE o A48 5B 13 13 o 2% 13 13 u] -1% 30 29 -1 - 4%
ME2 WE to A48 NB 13 13 0] 2% 13 13 u] -1% 30 29 -1 - 4%




Junction

Approach

Difference

Arctual

2] 5]
Ad9Winwick Ry |442 5B to Birch fve ] ] 0 ] ] ]

Birch &ve Birch Rd to 449 5B a0 a0 0 I a0 0 5 25 20 391%
449 Winwick Road @ A49 MNE to Woburn Rd o o u] a o 0 43 a -48 -100%
Poplars Avenue A49 NE ] ] 0 ] ] 0 43 ] -45 -100%
A4 SR ] ] 0 ] ] ] 67 38 -29 -43%
A49 3B to Sandy LnWest 103 125 21 21% 62 Y 34 55% 283 209 -74 -26%
A4 SR 103 125 21 21% 62 aa 34 55% 283 209 -74 -26%
A49 5B to Cromwel | Ave 103 125 21 21% 62 ag 34 55% 283 209 -74 -26%
Crorewell Ave to 449 NE 13 13 1 5% 15 20 L) 28% 21 ag 27 126%
Cromwell &ve to Sandy Ln West 21 22 1 6% 27 35 g 30% 37 79 42 114%
A48 inwick Road/ [Crormewell Ave to 549 5B 21 22 1 A% 27 35 8 30% 37 79 42 114%
ASTA Crormweel | Crorveell Ave to Cromwell dwe [-turn) 21 22 1 3 27 35 a 30% 37 79 42 114%
Avenuef Sandy Lane |249 1B 2 3 1 33% 3 3 a 1% 5 g 4 TH%
West A49 MBE to Sandy Lh West 2 3 1 33% 3 3 0 1% 5 g 4 o
A49 MNE to Cromwell fAve 2 3 1 33% 3 3 0 1% 5 g 4 76%
Sandy Ln West to 449 NB 11 234 223 1949% 12 216 205 1758% 37 266 229 617%
fandy Lh wWest to Sandy Ln [U-turn 11 234 223 1949% 12 216 205 1758% 37 266 229 BL7%
Sandy Lh Wiest to A49 5B 11 234 223 1949% 12 216 205 1758% 37 266 229 617%
Sandy Lh wWest to Cromwell Ave 11 234 223 1949% 12 216 205 1758% 37 266 229 BL7%
A49 NE 24 25 0 1% 6 7 ] A% 29 33 4 15%
249 Winwick Road @ A49 ME to Junction MIMNE Retail 24 25 0 1% 3 7 0 4% 29 33 4 15%
Junction MINE Retail lunction MIME Retail to 249 58 [ u] -3% ] [ 0 -3% ] ] ] 3%
Park Junction MIME Retail to 449 NB 5 0 7% 5 5 0 1% 5 6 ] 5%
A4 SR ] 22 -38 -BF% 19 10 -9 -48% 79 144 64 g1%
A49 5B to Junction MINE Retail 12 12 0 -3% 11 12 1 14% 12 13 1 g%
A49 5B to Hawleys Lane 3 52 -9 -15% 46 3a -7 -15% 63 70 & 12%

A49 5B to Long Lane 1a 1 -19 -97% ] ] ] -100% 0 ] ]
A4 5B 157 134 -23 -14% 120 102 -19 -15% 172 195 26 15%
A49 MB to Hawleys Lane 11 11 0 0% 14 18 5 36% 70 242 172 246%
449 Winwick Road/ A49 MB to Long Lane 5 [ 1 12% 7 11 3 42% 31 145 117 354%
Hawl evs Lane/ AS0 A49 NE 11 11 0 0% 14 18 5 36% 70 242 172 246%
Long Lane Long Lane to A49 5B 24 114 a0 383% 19 116 96 497% 29 124 o5 335%
Lang Lane to Hawleys Lane 77 128 =h B6% (1] 131 B5 Q9% 1] 124 =13 110%
Lang Lane to A349 MNE 77 128 51 66% (=11 131 65 Q9% 59 124 65 110%
Hawleys Lane to Long Lane a a 1 10% ] a =1 -129% 9 10 1 7%
Hawleys Lane to 449 5B g a 1 10% 9 g -1 -12% 9 10 1 7%
Hawleys Lane to 449 ME 3 3 0 1% 3 3 ] 2% 3 4 ] 13%




PM AVERAGE QUEUE LENGTH COMPARISON

Difference
Junction Approach Caldin <]

A49 NE to Winwick Park swe 11 12 1] 3% 12 13 1 8% 13 13 u] -3%
A49 NB 11 12 1] 3% 12 13 1 9% 13 13 u] -3%
A49 NE to wWinwick Link Rd 11 12 1] 3% 12 13 1 8% 13 13 u] -3%
Wit ck Park sve to A49 ME 1 2 1| 172% 1 1 1] 4% 2 1 145%
249 Mewton Road/ |vwinwick Park fve to winwick Link Rd 1 2 1l 172% 1 1 0 49, 2 1 148%
a4 winwick Link  [winwick Park dve to 2449 5B 1 2 1| 172% 1 1 1] 4% 2 1 145%
Road/ wWinwick Park (549 B towinwick Link Rd 16 17 1] 3% 15 15 1] 3% 19 19 u] 1%
Ayenue A49 5B 156 17 1] 3% 15 18 1] 3% 19 19 u] 1%
A49 5B o Winwick Park Ave 16 17 u} 3% 15 15 u} 3% 19 19 0 1%
Wiinwick Link Rd to 449 3B 1 1 u} 5% 2 2 u} 2% 2 0 0%
Wi reeich Link Rd to Winwick Park sve 2 2 1] 6% 4 4 1] 3% 4 1] 5%
Wiinwick Link Rd to 449 NE 2 2 u} 6% 4 4 u} 3% 4 0 3%
A48 NB 29 33 3 11% 32 43 10 2% 37 41 4 12%
A49 MNE to Delp Ln 29 32 3 12% 32 43 11 S4% 37 41 4 12%
A49 Mewton Road) |440 5B 16 17 u} 3% 13 21 2 9% 21 26 & 27%
Delph Lane A49 5B to Delph Ln 10 13 3 25% 11 10 -1 -10% 12 12 -1 -5%
Delph Ln to A49 MB 17 20 2 15% 24 24 u} 2% 25 27 -1 -5%
Delph Ln to 449 5B 14 15 2 15% 21 21 1 3% 25 25 -1 -2%
A49 MNB to MB2 WE 11 11 1] -3% 11 12 1 9% 11 15 2 14%
A49 NBE 11 11 i] -3% 11 12 1 9% 11 135 14%
A49 MNB to ME2 EB 11 11 1] -3% 11 12 1 9% 11 15 14%
A49 NEto A9 5B [U-Turn) 11 11 i] -3% 11 12 1 9% 11 135 14%
MEZ EB to 4459 MNB 20 63 45| 210% 25 67 42 170% 24 77 54 228%
ME2 Junction 9 ME2 ER to A49 5B 20 63 43| 210% 25 67 42 170% 24 77 54 228%
A49 5B to ME2 ER 27 27 1] 1% 33 35 2 6% 34 41 7 21%
A49 5B 27 27 i] 1% 33 35 2 6% 34 41 7 21%
A49 5B to MB2WE 27 27 1] 1% 33 35 2 6% 34 41 7 21%
ME2WE to A49 5B 7 2 25% 9 2 20% 10 2 31%
ME2WE to A48 NB 7 2 25% 9 2 20% 10 2 31%




Junction

Junctiong M

Approach

al

Difference

al

Difference

] 5] 5]
AA9 W inwick Rd/  [249 5B to Birch sve ] 1] 1] a 1] ] ] a 1]
Birch fwve Birch Rd to 449 5B u] a a 1] a u] u] 1] a
249 Winwick Road @ 449 MB to Woburn Rd u] 1] 1] 1] 1] u] u] 1] 1]
Poplars venue 249 MB o 1] 1] 1] 1] o o 1] 1]
A40 5B u] 1] 1] 1] 1] u] 1 14 15 1554%
A48 5B to Zandy Ln West 1] 108 42 63% 56 96 40 T2% 105 16l 56 53%
A49 5B (1] 108 42 63% 56 96 40 T2% 105 161 S6& 53%
A48 5B to Crorwel | dwe 1] 108 42 G3% 56 96 40 Ti% 105 lal 1] 53%
Cromwel| Ave to 449 NE 15 15 1] -1% 21 30 10 47% 25 26 1 2%
Crormwel | dwe to Sandy Ln West 31 31 ] -1% 36 51 15 41% LE 46 2 5%
AdQwimwick Roady | Crorpwel| Ave to 440 5B 31 31 1] -1% 36 51 15 41% 44 46 2 5%
A574 Cromuwel| Cromwel| Ave to Crommeeel | Awve [U-turn) 3l 31 ] -1% 36 51 15 1% 14 a6 2 5%
Avenue/ Sandy Lane |449 NE 27 27 o 0% 37 36 -1 -2% 53 62 ] 17%
West A4 MB to Sandy LnWest 27 27 i] 0% 37 36 -1 -2% 53 62 ] 17%
A40 B to Crommwel] dyve 27 27 1] 0% 37 36 -1 -2% 53 62 a 17%
Sandy LhWestto 449 NB 12 g ge| 7F03% 20 151 1al T99% 43 201 158 3I7L%
Zandy LnWest to Sandy Ln [U-turn 12 ] 86| 703% 20 181 161 799% 43 201 158 372%
Sandy LnWestto 449 5B 12 k] 86 7F035% 20 151 161 799% 43 201 158 372%
Sandy Lnwiest to Cromeeel | 2we 1z ag ge| F03% 20 151 161 T99% 43 201 155 372%
£49 NB 385 35 i] -1% 42 41 -1 -3% 45 45 i] 0%
249 Winwick Road @ A4 0B to Junction MINE Retail 35 35 1] -1% 42 41 -1 -3% 45 45 1] 0%
Junction NINE Retail Junction MIME Retail to 449 SB 25 41 15 0% 19 32 13 B7% 15 22 4 29%
Park Junction MIME Retail to 449 MB 23 35 15 B7% 17 30 12 T1% 16 20 4 258%
240 5B 72 55 17| -24% 55 55 -2 -4% 285 40 12 41%
449 5B to Junction MIMNE Retail 11 12 2 15% 10 16 5] BE% 13 15 2 14%
A49 5B to Hawleys Lane 25 19 -Bl -25% 22 24 1 5% 24 23 -1 -6%
A49 5B to Long Lane u] 32 32 7 12 5 61% 1 14 15 1459%
&4 5B 177 159 =18 -10% 155 153 -5 -3% 145 143 -2 -2%
A48 MB to Hawleys Lane 45 &7 23 51% 51 g1 29 57% 74 156 g1 110%
249 Winwick Road/ 249 B to Long Lane 9 12 4 41% 12 17 =] 47% 13 55 41 310%
Havrleys Lane/ 450 A49 NB 45 a7 23 51% 51 gl 29 57% 74 156 gl 110%
Long Lane Long Lane to A49 5B g 20 12| 1lal% 12 35 24 206% 18 39 20 112%
Long Lane to Hawel evs Lane 30 40 10 32% 449 51 12 2% 62 70 7 12%
Long Lane to 449 MB 30 40 1a 32% 49 &6l 12 24% 62 70 7 12%
Hawlevs Lane to Long Lane 21 32 11 23% 30 39 10 2% 37 38 2 4%
Hawlevs Lane to 449 3B 21 32 11 53% 30 39 10 32% 37 35 2 4%
Hawleys Lane to 443 ME 16 21 =1 32% 23 31 g 34% 285 31 3 9%




Junction

Juncti

.'-"-.|:| pro

Length [metres) Difference

sctual

Length [metres)

Difference

5] A 1
A4S ME to Winwick Park swe 11 12 a 3% 12 15 1 T 15 20 7 553%
A49 ME 11 12 o 3% 12 135 1 T 135 20 7 53%
A49 KB to Winwick Link Rd 11 12 a 3% 12 15 1 T 15 20 7 553%
Wireeick Park Awe to 449 NB 1 3 2 193% 1 1 1] -1% 1 4 2 167%
449 Mewton Road/  ['Winwick Park Ave to Winwick Link Rd 1 3 2 195% 1 1 1] -1% 1 4 2 167%
A48 Winwick Link  |Wiredck Park Ave to A49 5B 1 3 2 195% 1 1 1] -1% 1 4 2 167%
Road/ Winwick Park [449 5B towinwick Link Rd 15 20 2 11% 20 21 1 6% 22 25 g 0%
Avenue A49 5B 15 20 2 11% 20 21 1 6% 22 28 3 0%
A49 3B towWinwick Park Ave 15 20 2 11% 20 21 1 0% 22 28 5] 30%
Wiirveick Link Rd to 249 5B 16 26 10 24% g L) -4 -47% 10 683 23 214%
Wiireeick Link Rd to winwick Park swe 4 11 7 loa% 5 1 185% 5] 39 33 265%
Wiirvwick Link Rd to 2449 ME 4 11 7 loa% 1 18% ] 39 33 265%
Ad9 HE 29 31 T 30 39 9 32% 39 44 5] 15%
A49 MEto Delp Ln 29 31 7% 29 39 10 33% 39 44 ] 15%
A4S Mewton Road/ |a49 5k 92 114 23 25% 62 55 -4 -7 a1 206 120 139%
Delph Lane A49 5B to Delph Lh 11 11 -1 -6% 10 10 u] 1% 11 449 38 356%
Delph L to A49 MB 52 70 15 36% fats] g9 1 1% 100 100 ] 0%
Delph Lnto 249 5B 49 67 15 37% G4 g5 1 1% a7 97 u] 0%
A49 MB to MB2WE 12 15 1 9% 12 12 ] 2% 15 16 5 24%
A49 ME 12 15 1 9% 12 12 1] 2% 15 16 3 24%
A49 MBto ME2 EB 12 15 9% 12 12 1] 2% 15 15 g 24%
A49 MBto A49 5B [10-Turn) 12 15 2% 12 12 1] 2% 15 16 3 24%
ME2 EB to A49 NB 17 51 34 195% 21 50 29 142% 21 62 41 197%
ME2 Junction 9 rIG2 EB to A49 3B 17 51 34 195% 21 50 29 142% 21 G2 41 197%
A49 5B to ME2 EB =1 69 10 16% 57 58 1 2% 62 g2 20 2%
Ad49 5B &0 69 10 16% 57 58 1 2% 62 g2 20 32%
Ad49 5B to MBeZ2 WE &0 a9 10 1a% 57 58 1 2% a2 g2 20 32%
MB2WE o A48 5B 17 20 19% 12 12 1 0% 12 25 13 111%
ME2 WE to A48 NB 17 20 19% 12 12 1 0% 12 25 13 111%




Junctiony Mowemen

Difference
Actual

Junction Approach 0 '
249 Winwick Rd/  |449 5B to Birch Ave 1] 1] u] g 1] -8 -100%
Birch sve Birch Rd to 449 5B ] ] u] o ] of-
249 Winwick Road @ A49 NE to wWoburn Rd 1] 1] ] a 1] ol-
Poplars Awenue LNl 0 0 - 0 0 or
A48 50 145 155 13 9% 45 50 2 3% gl 163 g2 101%
A49 5B to Sandy LnWest 378 367 -10 -5% 285 351 43 15% 347 394 47 14%
A48 50 376 367 -10 -3% 285 351 43 15% 347 394 47 14%
A49 5B to Cromwel | Ave 378 367 -10 -3% 288 331 43 19% 347 394 47 14%
Cromeell Ave to 249 NB 40 32 -3 -21% 53 59 o] 10% 49 44 -5 -9%
Cromeell Ave to Sandy LnWest a2 52 -10 -17% 76 g9 13 17% 7 73 -5 -6%
Adwinwick Road/ | Cromewell 2ve to 249 5B &2 g2 -10 -17% Fi- g9 13 17% 78 73 -5 -6%
ABT4 Crormweel | Cromwell sve to Cromwell 2ve [U-turn) 62 52 -10 -17% 76 g9 13 17% 7a 73 -5 -6%
Awenues Sandy Lane (249 ME 22 22 0 29 28 34 5 199 54 6l 7 12%
West A49 NE to Sandy Ln West 22 22 u] 2% 28 34 5 19% 54 6l 7 12%
A49 NE to Cromwel | dwve 22 22 ] 2% 28 34 5 19% 54 a1 7 12%
fandy Ln West to 442 ME 17 151 164 954% 32 260 228 FO5% 63 263 200 316%
Sandy Lh wWest to Sandy Lh (U-turn 17 151 154 954% 32 260 225 FO5% 63 263 200 3165
Sandy Lh Westto 449 5B 17 151 1654 954% 32 260 228 FO5% 63 263 200 316%
Sandy Ln west to Cromwell 2wve 17 181 164 954% 32 260 228 F0E% 63 263 200 316%
A48 ME 31 32 1 2% 39 41 2 % 44 43 -1 -1%
449 Winwick Road @ A49 MNE to Junction MIME Retail 31 32 1 2% 39 41 2 6% 44 43 -1 -1%
Tunction NINE Retail Junction MIME Retail to 449 3B 45 100 55 122% 30 63 335 110% 29 39 10 35%
Park Junction MIME Retail to A49 NE 42 97 55 130% 25 &l 33 115% 27 36 1a 36%
A48 50 304 273 -31 -10% 259 215 =75 -26% 273 227 -45 -17%
A49 5B to Junction MINE Retail 41 14 =27 -66% 11 17 3] 21% 13 15 2 15%
A49 5B to Hawleys Lane 39 39 u] -1% 25 36 g 25% 34 32 -3 -5%
A48 5B to Long Lane 34 107 73 215% 45 56 10 23% 249 42 15 Ti%
A48 50 255 257 1 0% 245 246 2 1% 246 244 -2 -1%
A49 NB to Hawlevs Lane 31 54 22 FO% 43 112 69 161% 109 353 245 225%
A49 Winwick Road/ A49 B to Long Lane o] 11 3 30% 10 36 26 251% 31 234 205 655%
Harvrl eys Lane/ A50 A49 ME 31 54 22 FO% 43 112 =] 161% 109 353 245 225%
Lang Lane Long Lane to &A49 5B g 22 14 169% 11 34 23 213% 19 24 35 155%
Long Lane to Hawleys Lane 30 38 g 28% 32 45 17 52% 49 a0 32 65%
Long Lane to &49 NB 30 35 g 25% 32 45 17 52% 49 &0 32 65%
Hawleys Lane to Long Lane 31 43 12 ST &0 75 15 25% 74 g2 =] 11%
Hawleys Lane to A49 5B 31 435 1z 37% ] 73 15 25% 74 G2 =] 11%
Havweleys Lane to 449 NB 24 29 B 24% 42 a7 16 37% 528 ad =] 10%




Juncti

Length [metres) Difference

Length [metres) Difference
A ctual

Junction Appra < -'I
A49 MB to Winwick Park ave 10 15 5 50% 11 11 0 2% 11 40 29 270%
A49 ME 10 15 5 50% 11 11 0 2% 11 40 29 270%
A49 KB to Winwick Link Rd 10 15 5 S0% 11 11 1] 2% 11 40 29 27 0%
Wireeick Park Awe to 449 NB 1 4 2 192% 1 1 1] 16% 1 4 2 175%
449 Mewton Road/  ['Winwick Park Ave to Winwick Link Rd 1 4 2 192% 1 1 1] 16% 1 4 2 175%
A48 Winwick Link  |Wiredck Park Ave to A49 5B 1 4 2 192% 1 1 1] 16% 1 4 2 175%
Road/ Winwick Park [449 5B towinwick Link Rd 15 25 7 41% 19 21 2 10% 21 36 15 7a4%
Awenue A49 5B 15 25 7 41% 19 21 2 10% 21 36 15 7a4%
A49 5B towinwick Park Ave 15 25 7 41% 19 21 2 10% 21 36 15 A%
Wirewick Link Rd to 449 SB 92 110 15 20% 47 26 -20 -4 4% 39 178 139 354%
Wik ck Link Rd to Winwick Park dwe 69 49 -19 -28% 31 g -23 -7 3% 31 127 95 307%
Wirnwick Link Rd to 449 NE 69 49 -19 -28% 31 -23 -7 3% 31 127 98 307%
A49 MB 21 24 3 15% 23 26 3 14% 25 59 45 183%
A49 MBto Delp Ln 19 22 3 16% 21 25 4 17% 24 659 46 193%
A49 Mewton Road) 249 5B 262 260 -2 -1% 127 107 =20 -16% 169 346 177 104%
Delph Lane £49 5B to Delph Lh 51 50 -2 -3% 28 a0 12 45% 31 138 1a7 547%
Delph Ln to 449 NE 16 20 4 25% 43 44 2 4% a7 104 18 21%
Delph L to 249 5B 15 13 4 27% a0 42 2 425 83 101 18 21%
A49 MB to ME2 WE g 9 0 425 a 10 1 14% 11 37 26 242%
A49 ME g 9 0 4% El 10 1 14% 11 37 26 242%
A49 MB to MG2 EB g 0 4% 9 10 1 14% 11 37 26 242%
A49 MBto A49 5B [10-Turn) g 0 4% El 10 1 14% 11 37 26 242%
ME2 EB to A49 MNEB 13 29 16 124% 14 29 15 112% 15 98 gl 532%
ME2 Junction 9 ME2 ER to A9 3B 13 29 16 124% 14 29 15 112% 15 96 Gl 532%
A49 5B to MG2 EB g0 76 -5 -6% 52 54 2 I 63 gl 138 29%
A49 5B g0 76 -5 -5% 52 54 2 I 63 gl 13 29%
A49 5B to ME2 WE g0 76 -5 -6% 52 54 2 3% 63 g1 18 29%
MAGE2 W B to A45 5B 21 22 1 3% 10 12 2 24% 12 17 5 45%
MAGE2 W B to A459 NEB 21 22 1 3% 10 12 2 24% 12 17 5 45%




Difference Length [metr Difference Difference

Junctionf Movement

Actual

Junction Approach Dallin DaMin [y Dallin

[rmetres)

5]
A48 winwick RdS  [449 5B to Birch swve o a u] 0 a
Birch fwe Birch Rd to 249 5B o o ] u] ] o
248 Winwick Road @ A49 ME to Woburn Rd ] ] ] 0 ] ]
Poplars &venue EALE 0 0 0 0 0 0

A49 5B 249 217 -33 -13% 55 L] 44 50% 124 162 38 30%

A49 5B to Sandy Lk West 4al 4449 =12 -3% 302 410 105 36% 412 411 -1 0%

A49 5B 461 4449 =12 -3% 302 410 105 36% 412 411 -1 0%

A49 5B to Cromaell fve 461 4449 -12 -3% 302 410 105 36% 412 411 -1 0%

Crormevel | &ve to A42 NE 29 21 -8 -28% 46 58 12 27% 53 45 -5 -10%

Crorwel | Ave to Sandy Ln West 50 36 -14 -2TH 71 a7 17 24% a4 7 -6 -G%

A49wWirick Road/ |Cromel| 2ve to 442 5B 50 36 -14 -27% 71 a7 17 24% g4 78 -6 -5%

#4574 Crormwel | Crormwel | Ave to Crormweell Ave [U-turn) 50 36 -14 -2TE 71 a7 17 24% g4 78 -6 -8%

Avenues Sandy Lane (449 ME [ 5 -1 -11% 5] 9 12% 10 31 21 207%

Wiest A48 NB to Sandy Ln West [ 5 -1 -11% 8 9 12% 10 31 21 207%

A48 NB to Cromwell Awve & 5 -1 -11% 3 9 12% 10 31 21 207%

Sandy LhWwestto 4439 NE g 63 55 651% 12 260 245 2065% 22 261 239 1082%

Sandy LnWestto Sandy Ln (U-turn g 63 55 651% 12 260 245 2055% 22 26l 239 1082%

Sandy Lnwest to 449 56 g 63 55 651% 12 260 245 2065% 22 261 239 1082%

Sandy LnWwest to Cromwel | &ve & 63 55 B651% 12 260 2435 2065% 22 261 239 1082%

A49 NB 23 24 1 5% 25 27 2 9% 28 52 24 86%

249 Winwick Road @ A49 ME to Junction MINE Retail 23 24 1 5% 25 27 2 9% 28 52 24 6%

Ilunction MINE Retail Junction MINE Retail to 449 5B 14 52 38 267% 12 20 9 73% 11 14 L) 34%

Park lunction MIME Retail to 249 MB 12 50 38 324% 10 15 g 54% Q 12 4 43%

A49 5B 233 229 -5 -2% 334 255 -50 -24% 366 144 -222 -61%

A49 5B to Junction MIME Retail 1& 15 -3 -1a% 12 17 5 41%, 13 17 L) 27%

449 3B to Hawleys Lane 40 40 ] 0% 30 33 3 10% 358 29 -9 -24%

A40 5B to Long Lane 26 118 a2 359% a0 30 -11 -26% 1 3 2 261%

A49 5B 241 251 11 4% 240 234 -G -3% 231 194 -37 -16%

A48 NB to Hawlevs Lane 17 158 1 8% 21 26 5 22% 23 64 41 181%

249 Winwick Road/ A49 MB to Long Lane g 9 1 17% 9 16 7 G1% 10 27 15 181%

Hawlevs Lane/ AS0 449 MB 17 1a 1 8% 21 26 5 22% 23 64 41 181%

Long Lane Long Lane to A49 5B & 22 15 193% 9 25 17 195% 15 45 33 216%

Long Lane to Hawleys Lane 27 30 4 15% 20 27 7 35% 34 =11 32 Q4%

Long Lane to 449 ME 27 30 4 13% 20 27 7 35% 34 &5 32 94%

Hawleys Lane to Long Lane 21 26 5 24% 39 151 25 65% 45 76 30 67%

Hawelevs Lane to 449 5B 21 26 5 24% 39 &5 25 65% 45 76 30 6%

Hawelevs Lane to 449 ME 14 15 1 5% 28 54 26 Q2% 35 54 29 51%




AM MAXIMUM QUEUE LENGTH COMPARISON

Junction Approach _,
A49 MB to Winwick Park sve 83 g2 -1 -2% 110 112 2 2% 122 115 -G -5%
A49 MB g3 g2 -1 -2% 110 112 2 2% 122 115 -6 -5%
A49 MB to Winwick Link Rd 83 g2 -1 -2% 110 112 2 2% 122 115 -G -5%
wiirwwick Park Awe to 449 KB 249 249 1 2% 30 29 a -1% 30 30 0 0%
249 Mewton Road/ |vwinwick Park fve to winwick Link Rd 29 29 1 2% 30 29 1] -1% 30 30 0%
Adawireick Link  [winwick Park sve to 449 5B 249 249 1 2% 30 29 1] -1% 30 30 0%
Road/ winwick Park | 449 5B toowinwdck Link Rd 165 176 g 5% 14an 143 g 6% 127 107 -21 -16%
Avenue A49 5B 165 176 g 5% 140 143 g 6% 127 107 -21 -16%
A49 5B towWinwick Park Ave 165 176 g 5% 140 143 g 6% 127 107 -21 -16%
Wiirweick Link Rd to 449 3B 32 35 1 2% 36 33 -5 -9% 37 36 1] -1%
Wi reeich Link Rd to Winwick Park sve 32 35 1 2% 37 33 -4 -10% 37 37 0 0%
Wiirweick Link Rd to A49 NE 32 35 1 2% 37 33 -4 -10% 37 37 0%
A49 MB 1350 155 22 17% 159 178 20 12% 162 171 10 A%
A49 MB to Delp Ln 135 157 22 17% 165 153 20 12% 166 176 10 A%
A49 Mewton Road/ (449 5B 159 131 32 20% 193 201 9 5% 193 137 -1 0%
Delph Lane A49 5B to Delph Ln 75 75 a 0% 75 74 1 1% 67 125 58 g6%
Celph Ln to 449 NB a3 a2 -1 -2% a1 41 a -1% 46 47 1 5%
Delph Ln to A49 SB an 39 -1 -2% 38 33 -1 -2% 47 43 -3 -7%
A49 ME to ME2WE a8 a4 & 7% 100 a5 =5 -5% a2 107 il 16%
A49 ME aa a4 & 7% 100 a5 -5 -5% a2 107 15 16%
A49 MEto ME2 EB a8 a4 & 7% 100 a5 =5 -5% a2 107 il 16%
A49 MBto A49 5B [1J-Turn) aa a4 & 7% 100 a5 -5 -5% a2 107 15 16%
ME2 EB to A49 MB 143 285 141 0% a5 233 138 1462 103 223 121 1158%
G2 Junction 2 MG2 EB to A4 5B 143 285 141 0% a5 233 138 146% 103 223 121 115%
A49 5P to ME2 ER 154 158 4 3% 161 159 -3 -2% 159 163 4 3%
A40 SR 154 158 4 3% 161 159 -3 -2% 159 163 4 3%
A40 LR to ME2WE 154 158 4 3% 161 159 -3 -2% 159 163 4 3%
PAG2 WE to A49 SB a3 a5 2 2% a3 a7 3 3% 101 104 4 4%,
MIG2 WE to A49 MB 93 a5 2 2% 93 a7 3 3% 101 104 4 4%




Junction

Junction,

Approach

Length [rmetres)

Do

lin

]

Difference

Length [metres)

D

Ain

C

Difference

[ 5] £s)
249 Winwick Rd/  |449 5B to Birch sve 0 u} 0 0 u] u} 0 u} u}
Birch swe Birch Rd to 449 3B 0 u} 0 0 ] u} 0 u} u}
£45 Wirwick Road @ A49 ME toWoburn Rd 0 u} 0 0 u] u} 0 u} u}
Poplars Avenue 440 KB 0 u} 0 0 ] u} 0 u} u}
&40 36 o} a o} 7 ] -7 -100% 4 a -4 -100%
A49 5B to Sandy LnWest 350 351 1 0% 310 334 24 8% 363 387 24 T
A49 5B 350 351 1 0% 310 334 24 9% 363 387 24 T
A49 58 to Cromwel |l Ave 350 351 1 0% 310 334 24 8% 365 387 24 T
Crormwel] Ave to 249 NE 109 109 0 0% 112 127 15 14% 127 131 4 3%
Crorewell Ave to Sandy Ln West 108 109 0 0% 112 127 15 14% 127 131 4 3%
&390 inwick Roady |Croreeell Ave to 440 5B 109 109 o} 0% 112 127 15 14% 127 131 4 3%
A574 Cromwel | Cromewell Sve to Cromwel| sve [U-turn) 109 109 0 0% 112 127 15 14% 127 131 4 3%
Awenuef Sandy Lane |249 [E 7B & -1 -2 a2 TG -16 -17% &9 g2 13 19%
West A49 ME to Sandy Lnwest 78 7o -1 -2 az Fi] -16 -17% 69 g2 13 19%
A49 ME to Crormwel] Ave 7B & -1 -2 a2 TG -16 -17% &9 g2 13 19%
Sandy Lhwestto 449 ME a1 2235 137 152% a0 225 135 149% 117 270 153 131%
Zandy LnWest to Sandy Ln (U-turn a1 225 157 152% a0 225 135 149% 117 270 1535 131%
Sandy Lhwestto 249 B a1 223 137 152% a0 225 135 149% 117 270 153 131%
Zandy Lnwest to Crormwell Ave a1 225 157 152% a0 225 135 149% 117 270 155 151%
&40 MNB 58 521 -7l -l 43 54 3 12% 112 117 5 4%
£49 Winwick Road @ A49 ME to lunction MINE Retail 58 51 -7l -l2% 45 54 & 12% 112 117 5 4%
Junction NIME Retail Junction MIME Retail to 449 5B 26 27 1 % 27 27 a -1% 28 20 1 =4
Park Junction MIMNE Retail to 249 MNE 23 25 2 T 25 24 u} -1% 25 27 2 7%
&40 SR 104 102 -2 -2 105 108 3 3% 142 l4s & 494
449 5B to Junction MIME Retail 53 S0 -2 -4% 59 55 -2 -3% 59 1] 2 3%
449 5B to Hawleys Lane 139 205 g 4% 236 152 -55 -23% 305 289 -15 -5%
449 3B to Lang Lane 74 47 -27 -F6% 1 1] -1 -100% 0 u} u}
&40 SR 274 257 -17 -E% 269 264 -5 -2 334 328 -G -2
449 ME to Hawleys Lane 1la0 170 10 6% 201 236 3G 15% 276 320 44 1a%
548 Winwick Road/ A40 MB to Long Lane &l G52 2 3% a5 112 27 329% a8 125 37 42%
Harl evs Lane/ A50 &40 MNB 1la0 170 10 5% 201 236 3G 15% 278 320 44 1a%
Long Lane Long Lane to 449 3R 104 162 1] SE% a3 144 &1 7% a7 156 59 A0%
Long Lane to Hawleys Lane 142 156 15 10% 145 152 7 4% 127 150 22 18%
Long Lane to 449 MBE 142 156 15 10% 145 152 7 4% 127 150 22 15%
Hawleys Lane to Long Lane 43 41 -2 -89 52 52 i] 1% =12 51 -5 -8%
Hawleys Lane to 2449 3B 43 41 -2 -4% 52 52 u} 1% =1 51 -5 -5%
Haweleys Lane to 449 ME 47 44 -4 -8% 55 45 -8 -15% 54 54 u} 0%




Junction

Junctio

Approach

Length [metres)

Dalin [n]

Difference

ength [metres)

Dakdin [n]

Difference

Length [metr

Dakdin

A49 ME to Winwick Park ave 104 137 33% 109 141 29% 144 177 24%

A49 ME 104 137 34 35% 109 141 31 29% 144 177 34 24%

449 ME to Winwick Link Rd 104 157 34 33% 109 141 31 29% 144 177 34 24%

Wirreick Park Ave to 449 NBE 34 35 1 3% 35 35 1] 0% 37 37 0%

49 Mewton Road/ |Winwick Park Ave to Winwick Link Rd 34 35 1 3% 35 35 1] 0% 37 37 0%
249 Winwick Link  |Wirick Park fve to 449 5B 34 35 1 3% 35 35 1] 0% 37 37 0%
Road/ Wirwick Park 242 5B toWinwick Link Rd 181 153 2 1% 166 167 1 1% 16§ 154 -14 -G%
Awenue A49 5B 131 153 2 1% 166 167 1 1% 168G 154 -14 -G5%

449 5B towinwick Park sve 181 133 2 1% laa 1a7 1 1% 1lad 154 -14 -8%

Wirwick Link Rd to 449 58 31 29 -2 -o% 41 33 -3 -8% 35 33 -2 -o%

Wirnwick Link Rd to Winwick Park sve 31 29 =10 -4% 41 38 =3 -8% L 73 37 105%

Wirnwick Link Rd to 449 NE 31 29 -1 -4% 41 33 -3 -8% L 73 37 105%

£49 ME 1ia 130 o4 43% 179 241 62 35% 239 191 -48 -20%

449 MEto Delp Ln 131 135 o4 42% 134 245 = 34% 243 195 -48 -20%

449 Newton Roady 249 5B 211 220 g 4% 238 234 -4 -2% 273 302 29 10%
Delph Lane £49 3B to Delph Ln g6 100 13 15% g6 a5 9 10% a5 229 133 140%
Delph Ln to 249 NB 45 47 0 0% 41 40 -1 -2% 49 51 2 4%

Delph Lh to 249 5B 42 42 0 0% 37 36 -1 -3% 45 46 1 3%

A49 MB to A2 WE 122 110 -12 -10% 120 133 13 11% 157 145 -12 -G%

A49 MR 122 110 -12 -10% 120 133 13 11% 157 145 -12 -G5%

A49 MB to MG2 ER 122 110 -12 -10% 120 133 13 11% 157 145 -12 -G%

449 MEto 449 5B (1U-Turn) 122 110 -12 -10% 120 133 13 11% 157 145 -12 -G5%

r62 ER to A49 NB 25 227 152 1539% g3 193§ 115 137% a2 193 106 116%

rE2 Junction 9 ME2 EB to A49 3B 95 227 152 159% g3 194G 115 1537% ) 198 106 116%
A49 5B to MEZ ER 163 165 2 1% 163 165 1 1% 163 1a7 3%

A48 5B 163 165 2 1% 163 165 1 1% 163 1a7? 3%

A49 5B to MEZWh 163 1as 2 1% 1a3 1as 1 1% 1a3 1a7 3%

MAG2 W E to 445 5B 79 79 1 1% gl g2 1 1% a0 130 40 45%

MA62 W B to 443 NB 79 79 1 1% gl g2 1 1% a0 130 40 45%




Junction

Junction,

Approach
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Lergth (metres)

Difference

gth (Imet
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Length (metres
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D
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I
249 wWinwick RdS 249 5B to Birch Ave ] 0 0 ]

Birch twe Birch Rd to A49 5B i] 7 7 i] u] u] 1 28 26 1390%
249 Wirwick Road @ &49 ME to woburn Rd 1] ] 1] 4 20 16 405% 132 f=10] -52 -39%
Poplars Avenue A40 ME i] u] u] 4 20 16 A05% 132 an -52 -39%
A40 S 32 43 11 S3% 18 g -12 -G7% 166 127 -39 -23%
A49 5B to Sandy LnWest 407 431 24 6% 328 3482 64 20% 471 471 i] 0%
A49 SR 407 431 24 6% 328 392 64 20% 471 471 1] 0%
449 56 to Cromuwel | dve 407 431 24 6% 328 542 G4 20% 471 471 i] 0%
Crorel| Swe to 449 HE 120 124 3% 127 131 4 3% 135 140 = 4%
Cromeell Ave to Sandy Ln West 120 124 3% 127 131 4 3% 135 140 5 3%,
A4 Winwick Roads |Crorewell fve to 449 5B 120 124 3% 127 131 4 3% 135 140 =1 4%
A574 Cromwel | Cromewell Sve to Cromwel| sve [U-turn) 120 124 3% 127 131 4 3% 135 140 5 3%,
Avenuesf Sandy Lane 249 NE g5 108 23 27% 103 121 18 17% 133 141 a 6%
Wiest &49 ME to Sandy Lnwest 85 108 23 27% 103 121 18 17% 133 141 g 6%
A49 MB to Cromewell Ave g5 108 25 27% 103 121 18 17% 133 141 a £%
Sandy Lnwiest to 449 NE 114 292 178 157% 122 294 171 140% 252 296 44 18%
Zandy Lnwest to Sandy Ln (U-turn 114 292 178 157% 122 294 171 140% 252 296 44 15%
Sandy Lhwiest to 449 5B 114 282 178 157% 122 294 171 140% 252 298 44 18%
Sandy Lnwest to Cromwel | swve 114 292 175 157% 122 294 171 140% 252 298 44 18%
A49 NE 147 167 20 13% 168 173 [ 3% 174 171 -2 -1%
£49 Winwick Road @ A49 MB to Junction MINE Retail 147 167 20 15% 168 173 ] 3% 174 171 -2 -1%
Junction MIME Retail Junction MIME Retail to 449 B 27 27 u] 0% 27 27 u] 0% 20 34 3 11%
Park Junction MIME Retail to 449 NB 25 25 1] 0% 25 25 1] 0% 28 31 3 12%
A40 5E 140 127 -13 -9% 206 218 12 £% 361 348 -13 -49%
&49 5B to Junction MIMNE Retail 54 S8 3 6% 63 (1] 3 4% =1 (1] -3 -0%
&49 5B to Hawleys Lane 302 283 -19 -6% 312 311 -1 0% 328 330 2 1%

A49 5B to Long Lane 32 74 42 150% i ] a ] ] i
A40 5E 325 316 -9 -3% 334 331 -3 -1% 336 340 4 1%
£49 MB to Hawleys Lane 175 219 43 25% 233 303 70 30% 438 S08 70 16%
543 Winwick Road/ A49 MNB to Long Lane 75 aa 13 18% 108 177 69 64% 351 501 150 43%
Haml eys Lane/ A50 A49 NE 175 219 43 25% 233 303 70 S0% 438 S08 70 16%
Lang Lane Long Lane to 449 5B 152 188 36 239% 152 190 58 449 154 170 16 10%
Long Lane to Hawleys Lane 164 1587 23 14% 155 182 28 15% 149 159 10 7%
Long Lane to 449 NEB 164 157 23 14% 155 152 28 18% 149 159 10 T
Hawleys Lane to Long Lane 55 &9 4 6% 56 &0 5 8% &0 76 -4 -5%
Hawleys Lane to 449 5B =13 a9 4 6% 56 a0 5 8% a0 76 -4 -0%
Haweleys Lane to 449 ME 52 52 -10 -15% 52 =12 4 7% F0 &5 -4 -6%
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A49 ME to Winwick Park ave g5 56 1 1% 56 10z 18% 99 121 22%
A49 ME g5 g6 1 1% g6 102 15 18% 29 121 22 22%
449 ME to Winwick Link Rd g5 g6 1 1% g6 102 15 1d% 29 121 22 22%
Wirreick Park Ave to 449 NBE 24 25 1 2% 25 24 -1 -2% 25 25 1] 0%
49 Mewton Road/ |Winwick Park Ave to Winwick Link Rd 24 25 1 2% 25 24 -1 -2% 25 25 1] 0%
249 Winwick Link  |Wirick Park fve to 449 5B 24 25 1 2% 25 24 -1 -2% 25 25 1] 0%
Road/ Wirwick Park 242 5B toWinwick Link Rd 1285 178 50 39% 122 125 & 3% 107 101 -6 -5%
A EnUe A49 5B 126 178 S0 39% 122 125 3 3% 107 101 - -5%
449 5B towinwick Park sve 128 173 a0 39% 122 125 E 3% 107 10l -6 -o%
Wirwick Link Rd to 449 58 25 26 0 1% 27 28 1 S% 30 30 0 0%
Wirnwick Link Rd to Winwick Park sve 25 26 0 1% 27 28 1 5% 31 31 1%
Wirnwick Link Rd to 449 NE 25 26 0 1% 27 28 1 S% 31 31 1%
£49 ME 115 141 26 22% 152 174 22 15% 246 139 -57 -23%
449 MEto Delp Ln 119 145 26 22% 156 173 22 14% 250 194 -57 -23%
449 Newton Roady 249 5B 200 154 -16 -5% 172 167 -6 -3% 222 139 -G83 -37%
Delph Lane £49 3B to Delph Ln K 68 -1 -2% 78 63 -15 -19% a7 a7 -10 -10%
Delph Ln to 249 NB 45 44 =il -3% 35 37 1 4% 42 51 9 21%
Delph Lh to 249 5B 41 40 -1 -3% 32 33 1 2% 38 47 9 23%
A49 MB to A2 WE g4 85 0 0% £k 115 20 21% 165 115 -50 -30%
A49 MR g4 g5 0 0% EL 114 20 21% 165 115 -50 -30%
A49 MB to MG2 ER gd g5 0 0% L 114 20 21% 165 115 -50 -30%
449 MEto 449 5B (1U-Turn) gd g5 0 0% EL 114 20 21% 165 115 -50 -30%
r62 ER to A49 NB gl 16§ g6 106% =11 167 g7 108% =11 1&1 101 126%
M62 Junction 9 hG62 ER to A49 5B gl 168G g6 106% =11 167 g7 105% =11 151 101 126%
A49 5B to MEZ ER 158 153 -5 -3% 157 152 = -3t 157 152 = -3%
A48 5B 1586 153 -5 -3% 157 152 -5 -3% 157 152 -5 -3%
A49 5B to MEZWh 158 153 -5 -3% 157 152 5 -3% 157 152 5 -3%
MAG2 W E to 445 5B 63 a4 1 2% 72 a9 -2 -3% 107 121 14 13%
MA62 W B to 443 NB 63 a4 2% 72 69 -2 -3% 107 121 14 13%
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5]
249 wWinwick RdS 249 5B to Birch Ave ] 0 ] 0

Birch swe Birch Rd to 449 3B u} 0 ] u} 0 ] 10 35 24 235%
£45 Wirwick Road @ A49 ME toWoburn Rd 1 0 -1 -100% 2 10 g 345% 121 1 -120 -99%
Poplars Avenue 440 KB 1 0 -1 -100% 2 10 i 348% 121 1 -120 -00%,
&40 36 a g i a 10 10 133 110 =72 -40%
A49 5B to Sandy LnWest 289 207 3 1% 228 265 a7 16% 416 375 -41 -10%
A49 5B 289 292 3 1% 2235 265 37 16% 415 375 -41 -10%
A49 58 to Cromwel |l Ave 289 202 3 1% 228 265 37 16% 416 375 -41 -10%
Crormwel] Ave to 249 NE 96 102 5 5% 110 123 13 11% 125 135 10 9%
Crorewell Ave to Sandy Ln West 96 102 5 5% 110 123 13 11% 125 135 10 g%
&390 inwick Roady |Croreeell Ave to 440 5B o5 102 5 504 110 1235 13 11% 125 135 10 8%
A574 Cromwel | Cromewell Sve to Cromwel| sve [U-turn) 96 102 5 5% 110 123 13 11% 125 135 10 3%
Awenuef Sandy Lane |249 [E 53 a7 4 [T & 76 ] 0% 72 a5 23 32%
West A49 ME to Sandy Lnwest 63 a7 4 6% 7o Fis u] 0% 72 a5 23 32%
A49 ME to Crormwel] Ave &3 a7 4 A% & 76 ] 0% 72 a5 23 32%
Sandy Lhwestto 449 ME 83 293 211 255% it 294 206 235% 1a3 295 133 G1%
Zandy LnWest to Sandy Ln (U-turn g3 293 211 255% G5 294 206 235% 163 295 1335 G1%
Sandy Lhwestto 249 B g3 2035 211 2E5% 3] 294 206 235% 153 295 133 1%
Sandy Lhwest to Crormwell Ave 83 293 211 255% it 294 206 235% 1a3 295 133 G1%
&40 MNB 131 134 3 2% 125 1158 -7 -5% 136 156 21 15%
£49 Winwick Road @ A49 ME to lunction MINE Retail 131 1354 3 2% 125 115 -7 -6%% 136 156 21 15%
Junction NIME Retail Junction MIME Retail to 449 5B 25 27 1 504 25 25 1 3% 26 30 4 15%
Park Junction MIMNE Retail to 249 MNE 23 24 1 6% 22 23 1 3% 24 28 4 15%
&40 SR 225 137 -85 -39% 134 116 -158 -14% 224 326 102 459
449 5B to Junction MIME Retail 52 55 3 6% 49 a0 11 23% 1] 58 2 3%
449 5B to Hawleys Lane 265 250 -15 -7 254 256 -5 -3% 293 311 17 5%

449 3B to Lang Lane 72 20 -52 -T2% 13 0 -15 -100% 0 0 u}
&40 SR 301 205 -6 -2 299 294 -4 -1% 319 329 a 3%
449 ME to Hawleys Lane 122 122 1 0% 132 213 gl B1% 415 o7 Q92 22%
548 Winwick Road/ A40 MB to Long Lane 47 57 10 229 &0 a8 28 479 264 501 237 0%
Harl evs Lane/ A50 &40 MNB 122 122 1 0% 132 213 gl B1% 415 o7 Q92 22%
Long Lane Long Lane to 449 3R 125 192 1) 53% 141 218 77 5% 145 187 14 31%
Long Lane to Hawleys Lane 174 1584 9 5% 162 209 47 29% 151 178 27 18%
Long Lane to 449 MBE 174 154 =] 5% 162 209 A7 29% 151 178 27 158%
Hawleys Lane to Long Lane 47 = 4 7% 52 43 -9 -18% 50 &1 11 23%
Hawleys Lane to 2449 3B 47 51 4 7o 52 43 -9 -18% S0 6l 11 23%
Haweleys Lane to 449 ME 34 38 3 %4 46 40 -6 -12% 33 40 7 21%




PM MAXIMUM QUEUE LENGTH COMPARISON

Difference
Junction Approach <]

A49 MB to Winwick Park sve 111 115 2 2% 114 121 5 4% 115 1185 5 2%
A49 MB 111 115 2 2% 114 121 5 4% 115 118 3 2%
A49 MB to Winwick Link Rd 111 115 2 2% 114 121 5 4% 115 1185 5 2%
wiirwwick Park Awe to 449 KB 10 15 g Fa% 10 11 1 5% 10 15 g 73%
249 Mewton Road/ |vwinwick Park fve to winwick Link Rd 10 15 g Fa% 10 11 1 5% 10 15 g 7 3%
Adawireick Link  [winwick Park sve to 449 5B 10 15 g Fa% 10 11 1 5% 10 15 g F3%
Road/ winwick Park | 449 5B toowinwdck Link Rd 73 g4 11 15% 76 g3 7 Q2 gl g6 5 6%
Avenue A49 5B 75 54 11 15% 76 g3 7 9% gl g6 5 6%
A49 5B towWinwick Park Ave 75 g4 11 15% 76 g3 7 9% gl gf 5 A%
Wiirweick Link Rd to 449 3B 27 27 a -1% 27 28 1 4% 29 29 1] 0%
Wi reeich Link Rd to Winwick Park sve 27 27 a -1% 27 25 1 4% 29 29 0 0%
Wiirweick Link Rd to A49 NE 27 27 a -1% 27 28 1 4% 29 29 1] 0%
A49 MB 209 250 41 20% 215 254 70 35% 251 275 22 9%
A49 MB to Delp Ln 215 255 41 19% 216 288 75 54% 255 277 22 9%
A49 Mewton Road/ (449 5B 152 146 14 11% 150 163 15 9% 154 1585 31 20%
Delph Lane A49 5B to Delph Ln 55 79 21 5% 75 G5 -G -10% g2 75 -5 -6%
Celph Ln to 449 NB an 101 11 12% 110 110 a 0% 150 129 -1 -1%
Delph Ln to A49 SB a6 a7 11 12% 106 106 a 0% 126 125 -1 -1%
A49 ME to ME2WE 113 110 -3 -3% 106 136 30 28% 100 130 30 30%
A49 ME 113 110 -3 -3% 106 136 30 28% 100 130 30 30%
A49 MEto ME2 EB 113 110 -3 -3% 106 136 30 28% 100 130 30 30%
A49 MBto A49 5B [1J-Turn) 113 110 -3 -3% 106 136 30 28% 100 130 30 30%
ME2 EB to A49 MB 124 275 151 122% 138 274 136 9% 125 287 161 120%
G2 Junction 2 MG2 EB to A4 5B 124 275 151 122% 138 274 136 9% 125 287 161 120%
A49 5P to ME2 ER 152 145 -4 -29% 161 162 a 0% 163 163 0%
A40 SR 152 l4ag -4 -2% 161 162 a 0% 163 163 0%
A40 LR to ME2WE 152 145 -4 -29% 161 162 a 0% 163 163 0%
PAG2 WE to A49 SB 50 74 24 45% 52 78 26 493 53 a2 29 55%
MIG2 WE to A49 MB 50 74 24 45% 52 78 26 49%, 53 g2 29 55%
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A Winwick Rd/ 249 5B to Birch Ave 1] u] u] 1] u] 1] 1] u] ajl-
Birch dwe Birch Rd to 449 3B 1] u] u] a u] a a u] ajl-
A48 Winwick Road @ A49 NE to woburn Rd & 2 -5 -75% 1] 5] & 1] i} ajl-
Paplars Avenue A4S NE ] 2 -5 -75% a ] 5] a u] ajl-
A49 5B 1] g g 1] 1 1 15 161 145 S06%
A49 3B to Sandy Ln West 297 386 89 30% 295 406 105 36% 379 444 65 17%
A48 5B 297 386 g9 F0% 295 406 105 J6% 379 444 1] 17%
A49 5B to Crormwel| Ave 297 386 g9 30% 295 406 105 36% 379 444 &5 17%
Crarmeel| Sve to 249 NE 102 104 2 2% 117 132 14 12% 121 122 2 1%
Crormeel| Ave to Sandy Lo West 102 104 2 2% 117 132 14 12% 121 122 2 1%
A49Wimwick Road/ | Crormeeel| 2ve to 249 5B 102 104 2 2% 117 152 14 12% 121 122 2 1%
4574 Crormeell Cromeel| &ve to Crarmwell 2ve [U-turn) 102 104 2 2% 117 132 14 12% 121 122 2 1%
Avenuef Sandy Lane |A49 1B 230 230 o} 0% 235 247 11 5% 262 278 13 5%
West A49 NB to Sandy Ln West 239 239 u] 0% 235 247 11 5% 262 276 13 5%
A49 NE to Cromwel ] e 239 239 u] 0% 235 247 11 5% 252 276 13 5%
Sandy Ln west to 449 MNB 121 295 174 144% 155 295 140 91% 196 295 k] 50%
Sandy Ln West to Sandy Lo (U-turn 121 295 174 144% 155 295 140 91% 198 295 L] S0%
Sandy LnWest to 449 5B 121 295 174 144% 155 295 140 91% 194 295 L] S50%
Sandy Ln West to Cromwell Ave 121 295 174 144% 155 295 140 1% 198 295 L] S0%
A48 NE 246 242 -4 -1% 239 230 -9 -4% 257 238 -20 -g%
A48 Winwick Road @ Ad9 I\-JB to .Iunctiu:un-NINE Retail 246 242 -4 -1% 239 230 -9 -4% 257 238 -20 -5%
Junction NINE Retail Junction MIME Retail to £49 3B 11 119 33 358% &l 95 35 57% 51 1] 15 29%
park Junction MIME Retail to 449 NB g3 116 33 40% 59 94 35 59% 49 ) 15 F0%
A49 5B 344 361 17 5% 295 294 -4 -1% 225 267 42 19%
A49 5B to Junction NIME Retail 55 &0 5 9% 53 g9 3G 69% Gl 1] -15 -16%
A49 5B to Hawleys Lane 194 179 -14 -7 204 182 -12 -6% 245 243 -5 -2%
A48 5B to Long Lane 1] 167 167 &9 105 36 52% 58 151 10 16%
A49 5B 340 339 -1 0% 338 339 1 0% 339 337 -2 -1%
A49 NE to Hawleys Lane 346 435 92 27% 376 465 az 24% 453 507 45 10%
A48 Winwick Road/ A49 MB to Long Lane 94 200 106 1135% 130 295 105 55% 235 492 254 107%
Hawlevs Lane/ 450 A4S NE 346 435 92 27% 37e 4655 az 24% 463 507 45 10%
Lang Lane Long Lane to 449 5B 95 153 55 S6% 127 153 26 20% 145 154 7 4%
Lang Lane to Hawleys Lane 135 140 5 4% 141 149 g 5% 148 148 o 0%
Long Lane to 449 ME 135 140 =] 4% 141 1449 =] 5% 145 145 a 0%
Hawleys Lane to Long Lane 119 126 ] 5% 121 125 4 3% 124 125 1 1%
Hawleys Lane to £49 B 1149 126 ] 5% 121 125 4 3% 124 125 1 1%
Hawleys Lane to £49 NE 116 150 135 11% 129 150 1 1% 129 129 1 0%
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5]
A4S ME to Winwick Park swe 95 107 9 9% a5 119 21% 120 152 27%
A49 ME 95 1a7 9 9% a5 119 21 21% 120 152 32 27%
A49 MB to Winwick Link Rd 95 107 =] 9% a5 119 21 21% 120 152 32 27%
Wirwick Park sve to A49 NE 12 26 14 125% 11 12 2 14% 13 27 14 104%
449 Mewton Road/  ['Winwick Park Ave to Winwick Link Rd 12 26 14 125% 11 12 2 14% 15 27 14 104%
A48 Winwick Link  |Wiredck Park Ave to A49 5B 12 26 14 125% 11 12 2 14% 13 27 14 104%
Road/ Winwick Park [449 5B towinwick Link Rd 75 a2 17 25% 79 a0 11 15% 1] 106 15 20%
Avenue A48 5B 75 a2 17 25% 79 a0 11 15% 1] 106 15 20%
A49 3B towWinwick Park Ave 75 92 17 23% 79 a0 11 13% g5 106 15 20%
Wiirveick Link Rd to 249 5B 197 247 49 25% 133 101 -32 -24% 153 364 151 99%
Wiireeick Link Rd to winwick Park swe 156 72 -G4 -54% (=11 74 14 22% 73 175 102 141%
Wiirvwick Link Rd to 2449 ME 156 72 -G4d -54% [=10] 74 14 22% 73 175 10z 141%
Ad9 HE 159 228 39 20% 191 301 110 28% 249 279 30 12%
A49 MEto Delp Ln 194 233 39 20% 195 305 110 26% 254 254 30 12%
A4S Mewton Road/ |a49 5k 335 372 37 11% 253 264 11 3% 327 440 114 35%
Delph Lane A49 5B to Delph Lh 92 70 -23 -24% 64 64 u] 0% 65 179 113 173%
Delph L to A49 MB 179 155 ] 3% 155 157 -1 0% 202 157 -14 -7%
Delph Lnto 249 5B 175 151 [ 3% 154 153 -1 0% 1595 153 -14 -7%
A49 MB to MB2WE 116 1258 12 10% 113 117 4 3% 112 1350 18 16%
A49 MB 116 125 12 10% 115 117 4 4% 112 130 15 1la%
A48 MB to ME2 ER 1164 125 12 10% 115 117 4 4% 112 130 15 16%
AdQ MEto A9 3B [U-Turn) 1164 125 12 10% 115 117 4 4% 112 130 15 16%
ME2 EB to A4S ME 105 234 126 117% 119 229 1160 935% 115 256 141 122%
ME2 Junction 9 ME2 ER to A9 3B 105 234 126 117% 119 229 1160 935% 115 256 141 122%
A49 5B to ME2 ER 172 175 & 3% 1&6 167 1 1% 171 174 2%
A49 5B 172 175 & 3% 1&6 167 1 1% 171 174 2%
Ad49 5B to MBeZ2 WE 172 175 5] 3% loa 167 1 1% 171 174 2%
MB2WE o A48 5B a8 105 17 19% a2 g5 23 I7% ad 113 449 TE%
ME2 WE to A48 NB fats] 105 17 19% a2 g5 23 3% ad 113 449 Fo%
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I
249 wWinwick RdS 249 5B to Birch Ave ] 0 0 0
Birch twe Birch Rd to A49 5B i] u] of- i] u] u]
249 Wirwick Road @ &49 ME to woburn Rd 1] 1 1(- 1] ] 1]
Poplars &Avenue LEALE 0 1 s 0 0 0
A40 S 459 452 22 5% 202 309 107 53% 406 472 =13 16%
A49 5B to Sandy LnWest 12 512 -1 0% 439 509 20 4% 511 512 i] 0%
A49 SR 212 512 =1 0% 489 S09 20 4% 511 512 1] 0%
449 56 to Cromuwel | dve 12 512 -1 0% 439 509 20 4% 511 512 i] 0%
Crorel| Swe to 449 HE 124 123 = -1% 132 135 3 2% 132 131 =1 -1%
Cromeell Ave to Sandy Ln West 124 123 -2 -1% 132 135 3 2%, 132 131 -1 -1%
A4 Winwick Roads |Crorewell fve to 449 5B 124 123 =2 -1% 132 135 =] 2% 132 131 =1 -1%
A574 Cromwel | Cromewell Sve to Cromwel| sve [U-turn) 124 123 -2 -1% 132 135 3 2%, 132 131 -1 -1%
Avenuesf Sandy Lane 249 NE 216 214 =2 -1% 230 249 20 9% 264 271 7 3%
Wiest &49 ME to Sandy Lnwest 216 214 -2 -1% 230 249 20 9% 264 271 7 3%
A49 MB to Cromewell Ave 216 214 =2 -1% 230 249 20 0% 264 271 7 5%
Sandy Lnwiest to 449 NE 142 292 150 106% 179 293 113 63% 228 293 64 28%
Zandy Lnwest to Sandy Ln (U-turn 142 292 150 106% 179 293 113 B3% 228 293 54 28%
Sandy Lhwiest to 449 5B 142 282 150 106% 179 293 113 53% 228 293 £4 28%
Sandy Lnwest to Cromwel | swve 142 292 150 106% 179 293 113 63% 228 293 64 28%
A49 NE 236 238 3 1% 241 249 7 3% 268 256 -12 -4%
£49 Winwick Road @ A49 MB to Junction MINE Retail 256 258 5 1% 241 249 7 3% 268 256 =12 -4%
Junction MIME Retail Junction MIME Retail to 449 B 101 170 == 509 =13 124 48 559 g1 100 12 23%
Park Junction MIME Retail to 449 NB 98 167 1) T0% g4 132 48 57% 79 a7 12 24%
A40 5E 452 450 -2 0% 4449 3497 -51 -11% 473 445 -27 -6%
&49 5B to Junction MIMNE Retail 92 Gl -31 -34% S6 93 37 B6% 58 a9 11 19%
&49 5B to Hawleys Lane 250 279 29 12% 2446 289 53 21% 327 328 1 0%
A49 5B to Long Lane 53 241 172 249% Fa 172 10l 144% (1] 157 70 105%
A40 5E 343 343 u] 0% 343 340 -3 -1% 341 341 i] 0%
£49 MB to Hawleys Lane 319 114 95 30% 325 S03 1758 S55% 459 S09 51 11%
543 Winwick Road/ A49 MNB to Long Lane 7a 123 45 57% 135 271 136 101% 233 502 269 115%
Haml eys Lane/ A50 A49 NE 319 414 a5 0% 325 S03 1758 55% 459 S09 51 11%
Lang Lane Long Lane to 449 5B 71 152 a1 114% 114 154 40 S5% 146 1585 a E%.
Long Lane to Hawleys Lane 129 145 14 15% 143 145 5 3% 146 151 S 3%
Long Lane to 449 NEB 129 143 19 15% 143 143 5 3% 146 151 =] 3%
Hawleys Lane to Long Lane 126 128 2 2% 126 127 1 1% 128 131 3 3%
Hawleys Lane to 449 5B 126 128 2 2% 126 127 1 1% 128 131 3 3%
Haweleys Lane to 449 ME 130 133 3 2% 133 133 1 0% 134 137 4 3%
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A4S ME to Winwick Park swe 85 a7 15% 75 G4 g 11% g1 160 95%
A49 ME 85 a7 135 15% 75 G4 g 11% g1 160 74 95%
A49 MB to Winwick Link Rd g5 a7 13 15% 75 g4 g 11% g1 1a0 7e Q5%
Wirwick Park sve to A49 NE 12 25 13 105% 11 13 2 18% 11 23 12 105%
449 Mewton Road/  ['Winwick Park Ave to Winwick Link Rd 12 25 15 105% 11 15 2 18% 11 23 12 103%
A48 Winwick Link  |Wiredck Park Ave to A49 5B 12 25 13 105% 11 13 2 18% 11 23 12 105%
Road/ Winwick Park [449 5B towinwick Link Rd 3] a5 29 45% 77 1] El 11% 77 113 35 46%
Avenue A48 5B 3] a5 29 45% 77 1] El 11% 77 113 35 465
A49 3B towWinwick Park Ave [15] a5 29 43% 77 ge 9 11% 77 113 35 46%
Wiirveick Link Rd to 249 5B 269 265 -4 -1% 165 135 -30 -18% 175 375 197 110%
Wiireeick Link Rd to winwick Park swe 169 123 -47 -27% 124 7l -53 -43% 121 272 151 125%
Wiirvwick Link Rd to 2449 ME 169 123 -47 -27% 124 7l -53 -43% 121 272 151 125%
Ad9 HE 120 145 25 21% 154 152 -2 -1% 155 244 g9 26%
A49 MEto Delp Ln 124 150 25 20% 159 157 -2 -1% 160 249 g9 D6%
A4S Mewton Road/ |a49 5k 353 405 51 15% 252 236 4 2% 309 440 151 42%
Delph Lane A49 5B to Delph Lh 87 162 75 56% 106 157 31 29% 124 292 167 135%
Delph L to A49 MB 54 107 23 27% 144 152 9 6% 179 152 5 2%
Delph Lnto 249 5B 80 103 23 28% 140 145 9 6% 175 178 3 2%
A49 MB to MB2WE 52 g1 a 0% g1 99 18 22% 99 128 249 29%
A49 MB g2 g1 1] 0% g1 ag 15 22% ag 128 29 29%
A48 MB to ME2 ER g2 g1 1] 0% g1 ] 15 22% ] 128 29 29%
AdQ MEto A9 3B [U-Turn) g2 g1 1] 0% g1 ] 15 22% ] 128 29 29%
ME2 EB to A4S ME 77 155 107 159% g7 177 a0 104% 1] 255 166 1585%
ME2 Junction 9 ME2 ER to A9 3B 77 155 107 159% g7 177 a0 104% 1] 255 166 1585%
A49 5B to ME2 ER 170 170 1] 0% 159 159 0 0% 1&6 1689 2%
A49 5B 170 170 1] 0% 159 159 0 0% 1&6 169 2%
Ad49 5B to MBeZ2 WE 170 170 0] 0% 159 159 u] 0% loa 169 2%
MB2WE o A48 5B 79 g8 10 12% 35 Gl ] 11% a7 a7 31 24%
ME2 WE to A48 NB 79 g5 10 12% 55 Gl 5] 11% 57 a7 31 24%
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1 ]
249 wWinwick RdS 249 5B to Birch Ave 1] ] 1] 1] ] 1]
Birch twe Birch Rd to A49 5B i] u] of- i] u] u]
249 Wirwick Road @ &49 ME to woburn Rd 1] ] of- 1] 3 3
Poplars &Avenue LEALE 0 0 o 0 3 3
A40 S 450 452 2 0% 185 329 144 T 341 440 L 29%
A49 5B to Sandy LnWest 12 510 -3 0% 464 510 46 10% 509 509 i] 0%
A49 SR 212 510 -3 0% 464 510 46 10% s09 S09 1] 0%
449 56 to Cromuwel | dve 12 510 -3 0% 464 510 46 10% 509 509 i] 0%
Crorel| Swe to 449 HE 117 107 -10 -8% 129 133 4 3% 132 132 1] 0%
Cromeell Ave to Sandy Ln West 117 107 -10 -8% 129 133 4 3% 132 132 ] 0%,
A4 Winwick Roads |Crorewell fve to 449 5B 117 107 -10 -89% 129 133 4 3% 132 132 i 0%
A574 Cromwel | Cromewell Sve to Cromwel| sve [U-turn) 117 107 -10 -3% 129 133 4 3% 132 132 ] 0%
Avenuesf Sandy Lane 249 NE 106 101 -6 -5% 130 126 -5 -4% 130 189 5a 459
Wiest &49 ME to Sandy Lnwest 106 101 -G -5% 130 126 -5 -4% 130 189 5a 45%
A49 MB to Cromewell Ave 106 101 -6 -5% 130 126 -5 -4% 130 189 5a 4594
Sandy Lnwiest to 449 NE 82 269 187 229% EE 292 194 196% 135 292 158 117%
Zandy Lnwest to Sandy Ln (U-turn 52 269 157 229% a9 292 194 196% 155 292 158 117%
Sandy Lhwiest to 449 5B g2 269 187 220% aa 292 194 196% 135 292 158 117%
Sandy Lnwest to Cromwel | swve 82 269 187 229% 93 292 194 196% 135 292 158 117%
A49 NE 180 1a88 g 4% 183 189 [ 3% 205 244 29 19%
£49 Winwick Road @ A49 MB to Junction MINE Retail 150 158 g A% 153 159 ] 3% 205 244 39 19%
Junction MIME Retail Junction MIME Retail to 449 B E& 140 a5 153% 35 ca 22 549 36 =1 15 41%
Park Junction MIME Retail to 449 NB 53 138 g5 160% 33 25 22 65% 33 48 15 44%
A40 5E 403 416 13 3% 444 362 -g2 -18% 460 275 -185 -40%
&49 5B to Junction MIMNE Retail 85 24 -30 -36% 53 62 9 17% 55 Gl & 11%
&49 5B to Hawleys Lane 216 221 5 2% 155 236 78 49% 275 171 -104 -38%
A49 5B to Long Lane 35 259 204 559% 59 102 34 49% 26 34 o] 31%
A40 5E 337 339 2 1% 333 338 u] 0% 339 331 -8 -3%
£49 MB to Hawleys Lane 155 176 21 13% 196 231 35 15% 208 358 151 73%
543 Winwick Road/ A49 MNB to Long Lane 74 a2 5] 11% a3 134 51 61% 108 215 106 8%
Haml eys Lane/ A50 A49 NE 155 176 21 13% 196 231 35 15% 208 358 151 F3%
Lang Lane Long Lane to 449 5B 57 138 71 106% =13 152 a4 124% 109 153 14 40%
Long Lane to Hawleys Lane 100 123 23 23% 101 122 21 21% 126 139 13 10%
Long Lane to 449 NEB 100 123 23 25% 10l 122 21 21% 126 159 15 10%
Hawleys Lane to Long Lane 111 115 5 4% 115 124 a 8% 124 127 3 3%
Hawleys Lane to 449 5B 111 115 5 4% 115 124 9 8% 124 127 3 3%
Haweleys Lane to 449 ME 109 113 4 3% 122 132 11 9% 130 133 3 2%




APPENDIX D:

JOURNEY TIME DATA




AM Journey Time (s) - 07:00-08:00

AM 2022 AM 2027 AM 2032
Dif % Do Min D Dif -

1NB 68 72 4 6% 7a a0 2 3% a2 &5 2 | =
2NB 98 100 2 2% 104 104 1 1% | 103 100 R
INB 80 g2 2 % g1 g2 1 1% 81 85 5 | oex
4NE 81 g3 2 % g0 83 3 4% 85 g9 1| 1m
S NB =13 g5 2 2% al 94 4 4% 99 104 1 5%
413 425|  12.15) 3% 433 443] 1019]  2% 453 463) o045 2%

AM 2027 AM 2032

Section ' i % DobMin Do ]l Do Min Do Som Diff

15B 62 67 5 B 61 62 1 2% &0 56 e
25B a2 a6 5 5% a6 96 1 1% 26 a5 -1 | 1m
3sB 145 142 -5 2% | 135 132 2 | 2w | 136 132 4 |-
45B 106 106 0 0% 117 116 -1 | -1m | 132 138 7 | ==
5SB g1 £2 1 1% £2 63 0 1% 63 65 1| 2%
466 473 767 2% 470 s60]  -po7| 0% 486 486 -181] D%

PM 2027 PM 2032
Section | [ - )] D Di Ain Do So
1NB 57 53 1 2% 61 63 2 3% 63 63 i 1%
2NB 116 115 1 1% 117 121 4 4% 121 123 2 2%
3NB a4 a6 2 2% 84 a7 3 4% 54 87 2 3%
4 NE 104 105 1 1% 106 103 2 2% 113 116 2 2%
5 NB 100 114 14 14% 99 116 17 | 17% | 111 142 30 |27
461 41| 1932 4% 467 495| 2789 6% 492 530| 3763 &%
PM 2032
Section [ D]
15B 55 56 1 1% 56 565 0 1% 56 57 1 1%
25B a4 &5 2 2% &7 an 3 3% L] 93 f 7%
35B 140 155 14 10% | 134 149 15 | 11| 14% 170 21 |1a%
458 224 209 -15 7% 197 194 -3 | 1w 177 181 5 3%
LSB gl 62 1 2% 62 62 1 2% 62 63 1 2%
564 565 36| 1% 536 s52| 1632 3% 532 564| 3255 6%




AM Journey Time (s} - 08:00-09:00

AM 2027 AM 2032
Section Do lin | Do So iiff %  DoMin DoSom  Diff % DoMin DoSom  Diff
1NE
ZNB
INE
4 NB

SNE

AM 2022 AM 2027 AM 2032
Section Dol T D] % Do Min Do So Ji % Do Min Do

158 73 79 5 ) 70 71 0 0% 67 59 -8 -12%
258 103 105 1 1% 104 104 0 0% 108 114 ] 5%
358 179 181 2 1% 151 151 0 0% 206 159 -17 -8%
458 140 130 -11 -5% 160 160 0 0% 208 198 -10 -Bos
LS5B 63 a5 2 3% a5 65 0 0% 65 66 1 2%

5549 558 -0.27 02 S50 551 0.95] 0% 654 G26| -258.03] -4%

PM 2027 P 2032
Section 1o AN i % Do hdin De Ji % Do Min Do
1NBE 57 L] 2 3% &3 63 ] 0% 70 70 u] 0%
Z2NB 115 115 1] 0% 115 118 0 0% 132 152 u] 0%
3NB 85 a7 3 3% a7 87 0 0% 89 a9 u] 0%
4 NB 102 102 a 0% 108 109 o |oem| 112 113 1 1%
SNE ] 105 15 16% 129 130 0 0% 209 209 a 0%
448 468 19.45 4% S06 S07 1.34| 0% 612 613 1.39 0%
PM 2027 P 2032
: Oo Min Do So i Ain Do
15B 55 &l 5 g% 57 57 0 0% 70 70 a 0%
258 157 183 27 17% 116 117 1 1% 221 223 2 1%
358 341 313 =25 -5% 248 250 1 0% 285 266 1 0%
458 316 315 -1 0% 273 274 1 0% 269 269 1 0%
L5B 62 &2 1] 0% =L &4 0 0% 54 &5 u] 0%
932 954 2.35 0% 759 762 248 0% 09 912 3.23 0%




AM Journey Time (s) - 09:00-09:30

AM 2027 AM 2032
Section Do Min Do So Ji % Dot o Diff - %
1NE 69 74 5 7% 76 77 1 |1%| @7 83 B 8%
2NB a7 103 5 6% 106 106 1 |1%| 11z 102 11 [ -9%
INE 50 g4 3 4% 89 89 0 |o%| 127 g9 -37  |-20%
4NBE 108 110 2 2% 84 54 1 |1%| 106 109 3 3%
S5NE &4 83 -1 -1% 93 24 1 Jix| 13 234 103 | 78%
433 453 14.32| 3% 447 451  3.19| 1% 553 817| 64.08] 12%
AM 2032
Section D 1 Do So % Dolb 3] it % Doy Dc
15B 66 79 13 20% 65 55 0 |ox| e1 57 -4 | -7
25B 95 101 4 4 93 29 1 |1%| 104 e I
ISB 144 156 12 9% 137 137 0 |o%| 220 180 40 |-18%
45B 171 146 -25 -15% | 124 124 0 |o%| 175 202 27 |1s%
55B 63 64 1 2% 66 66 0 |ox| 63 66 3 4%
541 545 521| 1% 430 491) 1.57| 0% 523 Bo0|  -23.8| -4%

1NE Es &0 & 12% Ea =] 0 0% 75 75 0
Z2NB 109 113 4 4% 113 113 0 0% 142 143 1 1%
INB 52 84 2 2% 86 a7 0 0% 131 131 0 0%
4 NBE a4 o5 1] 02 o5 ag 1 1% 11% 114 1 1%
S NE 52 84 2 2% Q1 91 1 1% 106 106 0 0%
421 436 145 3% 444 446 187 0% 572 574 202 0%
P 2027 PM 2032
Section 1o Min D ) i O o [y Co Som i % Do M Bls
15B E& &7 a 16% E& =11 0 0% g0 a1 0 0%
256 204 196 -7 -3% 128 129 1 1% 235 236 1 0%
356 381 323 -58 -15% 280 290 -1 0% 277 277 0 0%
456 275 288 135 5% 2435 244 0 0% 212 212 0 0%
LSB 63 62 -1 -1% 64 &4 0 0% 65 65 0 0%
980 937 -42 86 - 4% 781 7al 0.45] 0% 70 571 1.38] 0%




APPENDIX E:

MITIGATION DESIGNS
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1.2.1

[ 1

Modelling Group Ltd has previously developed a base-year microsimulation model of the
A49 corridor for the area to the north of Warrington, surrounding the M62 junction 9. For
further detailed
‘MG0123_A49WarringCorridor_BaseModellingReport v2'.

information relating to this exercise, please refer to

The aim of this model has been to provide a robust platform on which the proposed
development (Peel Hall) can be tested and impact upon the highway network assessed
in the future years 2022, 2027 and 2032.
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FIGURE 1.1: NETWORK EXTENTS AND APPROXIMATE LOCATION OF DEVELOPMENT

The following report summarises the methodology used to build and test the model, as
well as the results obtained to determine the comparative performance impacts of Peel
Hall Access Strategy A flows within the committed future year networks, as detailed

above.



The report is structured as follows:

Section 2: Methodology including information on the model development and scenarios

tested;

Section 3: Model Performance including network performance statistics, queue lengths

and journey times; and

Section 4: Summary and Recommendations.

| 2



211

31

The model extent used is consistent with the 2019 base model as highlighted in Figure
2.1. As aresult of levels of queueing found during the development of future year models,
some links have been extended in an attempt to ensure that all demand is able to enter
the model.

Also consistent with the 2019 base year modelling, the 2022, 2027 and 2032 models are
modelled to cover a 2.5-hour period, for the AM and PM traffic peaks.

In the AM, this period covers 07:00-09:30, with an hour ‘warm-up’ from 07:00-08:00, and
a half-hour ‘cool-down’ from 09:00-09:30. In the PM, this period covers 16:00-18:30, with
an hour ‘warm-up’ from 16:00-17:00, and a half-hour ‘cool-down’ from 18:00-18:30.

The model has been developed using the same version of the software as used for the
validated base model (PTV VISSIM 11.00-12). Results have been output with a model
resolution of 5-time steps per second, as was used in the base model. The same random

seeds have also been used (starting from 5, increasing by 5 each run, for 10 runs).
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FIGURE.72.1: VALIDATED 2019 MODEL Iéi(TENTS



2.21

222

223

224

225

2.2.6

The scenarios tested in the model were:

e 2022 Do Minimum (Reference Case)

e 2022 Do Something (Full Development Scenario)

e 2027 Do Minimum (Reference Case)

e 2027 Do Something (Part Development Scenario)

e 2032 Do Minimum (Reference Case)

e 2032 Do Something (Full Development Scenario)

The flows for each scenario were provided by Highgate Transportation in the spreadsheet
‘Peel Hall Access Strategy A - Flow Diagram Spreadsheet - REISSUE 200120.xIsnm’. The
flow diagrams within this were developed using the SATURN model (WMMTM16) outputs
provided by AECOM.

In order to ensure a fully transparent and traceable process in the conversion of these
flows into a useable format for entry into the VISSIM models, the matrices creation

module in LinSig 3 was used to develop Origin-Destination matrices for each vehicle type.

The current model area does not have any route choice, hence the choice of LinSig was
considered appropriate to evaluate the routing for both lights and heavies. A total of 15
different scenarios for Lights and Heavies have been processed. A skeleton model of the
area was constructed and turning counts were imported at each junction for validation
purposes.

Flow consistency checks were undertaken on the SATURN flow diagrams provided to
make sure that the number of vehicles leaving one junction were equal to the number of
vehicles entering the next one. It was concluded that the flow provided was consistent
and could be used for flow estimation in LinSig. Traffic data was processed by LinSig and
it was concluded that 100% of the GEH values for all scenarios were below a threshold
of 3.

The LinSig model has been provided for review as part of the final model submission for

Option A, and is detailed further in Appendix B.

| 4



2.3.1

232

233
234

5]

Several changes have been made to the model network to reflect planned improvements

in the area. These include:

e A49 Newton Road/ Winwick Link Road Junction (Winwick Island) — Widening of the
northbound and southbound approaches on Newton Road, widening of the westbound
approach from Winwick Link Road including the creation of a segregated left turn lane.
Also included, is widening of the circulatory carriageway.

¢ A49 Newton Road / Delph Lane Junction — Additional lane for Newton Road northbound,
including widened exit merge.

e A49 Winwick Road/ Junction Nine Retail Park Junction — Widening of Winwick Road
northbound to facilitate a dedicated left turn lane into the retail park, Widening of Winwick
Road southbound to extend the existing dedicated right turn lane into the retail park.

Additionally, as a result of impacts to network performance in the AM peak, particularly

in 2032, a further two mitigation proposals were also tested in all Do Something models.

These were as follows:

e A49 Newton Road/ Golborne Road Junction — Improvements were made to the existing
road widths and layout at this junction in order to increase queuing capacity, particularly
for right turning vehicles which contribute heavily to the wider impact on the surrounding
network.

e A49 Winwick Road/ A50 Long Lane/ Hawley’s Lane Junction — A much more detailed
and responsive signal controller was created at this location, in order to allow a more
accurate understanding of the potential impacts of improvements to the current vehicle
actuated signal control setup.

Detailed drawings used to model junction mitigations are shown in Appendix E.

Additional changes were also made to remove/ rationalise/ improve on some priority rules
at the A49/ Sandy Lane West/ Cromwell Avenue roundabout, as it became apparent that
the increase in overall traffic volume caused the network to ‘lock up’ on some model runs,

in a manner which was judged to be entirely unrealistic.

As with the original models, three primary traffic compositions were used in the models:
Cars, LGVs and HGVs. However, when modelling the ‘Do Something’ scenario models,
additional development related traffic was added as a separate vehicle type, based on

the Cars composition.



3.1.1

The impact of the development on the local highway network has been assessed in 2022,

2027, and 2032, using the following model outputs:

e Overall network performance statistics; including average per vehicle delay/speed,
total network delay, latent demand;
e Average maximum & “average average” queue lengths at key junctions; and

e Average journey times and volumes along key routes.

All modelled scenario results are averaged over 10 random seed runs, to reflect daily

fluctuations in arrival patterns.

| 6



3.21

3.2.2

4

This section summarises the network performance statistics. Network performance data

is split into two main types — average per vehicle data, and total network statistics (taken

over the peak hour).

Data is then further broken down as follows:

e Per Trip Average Per Vehicle Data:

Delay — defined as average time spent in a delay state (i.e. being held below desired
speed due to network conditions);

Stops — defined as the average number of times each vehicle comes to a full stop;
Speed — defined as the overall average speed per trip, in miles per hour;

Stopped Delay — defined as the average amount of time spent in an unwanted,

stopped state

e Total Network Data

Distance — defined as the total cumulative distance travelled by all vehicles
completing trips within the peak hour;

Travel Time — defined as the total cumulative travel time of all vehicles completing
trips within the peak hour;

Delay Time — defined as the total cumulative time spent in a delay state by all
vehicles during the peak hour;

Stops — defined as the total cumulative number of vehicle stops within the network
during the peak hour;

Stopped Delay — defined as the total cumulative amount of time spent in an
unwanted, stopped state by all vehicles during the peak hour;

Vehicles Active — defined as the total number of vehicles still active within the
network at the end of the peak hour;

Vehicles Arrived — defined as the total number of completed trips by the end of the
peak hour;

Latent Delay — defined as the total amount of delay stored outside of the network
(i.e. experienced by Latent Demand — see below, and therefore not counted in the
Delay Time statistic defined above) at the end of the evaluation interval;

Latent Demand — defined as the total number of vehicles (demand) stuck outside
of the network at the end of the evaluation interval (generally due to queueing and

delays).



3.2.3

3.2.4

Tables 3.1 and 3.2 show the summary data for the AM and PM modelled peaks

respectively.

There are two or three primary links with congestion levels which can lead to latent

demand at the end of the peak periods (i.e. trapped outside of the network). These are

all in the northern end of the model, as follows:

Golborne Road — in the morning peak, traffic struggles to access the A49 at this junction
due to the high volume of right turners (in and out) combined with the high volume of
northbound and southbound traffic on the A49 itself. If remedied, and using the detail found
in the error files as a guide (although it is worth noting that the error files only record latent
demand at the end of the model run — i.e. after the half-hour long cool-down period,
whereas the summary data in tables 3.1 and 3.2 is just for the actual modelled peak, but
only shows the total with no further detail) this could lead to as many 159 additional
vehicles entering the network in the AM 2032 Do Something model, plus all of the vehicles
stored on the extended link within the model itself (using an average PCU value of 6m, this
could be approximately 430 vehicles, as the link is almost 2.6km in length).

Winwick Link Road and/ or A49 Newton Road and/ or Delph Lane — in the evening peak,
there is a small amount of latent demand found in some of the random seed runs, in 2032,
for southbound traffic trying to enter the northern part of the model. This is very low, and
does not suggest a serious issue, but does serve to highlight that there can be occasional

delay here.

| 8



Average Perfvehide Total Metwork Statistics

: _ Stopped Travel  Delay Stopped ‘“ehicles “Wehicles Latent Latent
itops Speed Distance . : : S ' . : '
Delay Titme Titme Delay Active | Arrived Delay

Al Dolin 2022 138 g 27 33 62824| 5203267 2354196133077 933669 1293 15736 885 1]
ARl DoSom 2022 167 9 24 B4 6£4182| 5955184(2974860) 153729 1137341 15132 16303| 286E3 43
Al Dolin 2027 168 10 24 63 63802| 6027133( 3043604185725 1140495 1465 16630 1228 4
ARl DoSom 2027 200 11 22 76 BEEAL| BE02413( 3741949212143 1423144 1665 17022 48843 72
Al DoMin 2032 227 15 21 g2 63338| TF524387( 4397475 285346| 15933587 1755 17652 3428 10
ARl DoSom 2032 297 19 17 121 EI755| 9173208( 5970528373811 2427764 2371 17746139776 159

TABLE 3.1: AM PEAK NETWORK PERFORMANCE STATISTICS SUMMARY

Average Perfvehicle Total Metwork Statistics
] e stopper Distance Travel  Delay stopped vehicles Latent  Latent
: ] Time Tirme Arrived Delay Demand
Pi DoMin 2022 a3 2 3z 42 63745 4434766 (| 15962535 38553 Toelz4 1132 17530 3114 1
PR DoSom 2022 94 2 a0 41 63253 4913615(1842540( 44937 802205 1257 18337 3517 ]
PR DoMin 2027 93 3 30 ol BETSE| 5028345( 1961771 54572 10149393 1359 13561 15746 3
Ph1 DoSom 2027 124 q 26 &0 63124 S7TT220( 2576812 TB318| 1243579 1367 19175 29561 12
PK Doldin 2032 1a7 3 29 a4 T0336| 2485367 2257723 66237 1145036 1434 19560| 4416l 23
Ph DoSom 2032 172 [ 22 91 71033 7109294(3731448(131329) 2003036 2033 1991e| 74581 BB

TABLE 3.2: PM PEAK NETWORK PERFORMANCE STATISTICS SUMMARY

9|



3.3.1

3.3.2

3.3.3

3.34

3.3.5

3.3.6

Average maximum queue lengths (i.e. the average of the single largest queue lengths to
occur at any point during each of the seed runs), and “average average” (i.e. the average
of the queue lengths over the entire peak period, averaged for all seed runs) have been

analysed at the following junctions:

e A49 Newton Road / Winwick Park Avenue / Winwick Link Road
e A49 Newton Road / Delph Lane

e M62 Junction 9

e A49 Winwick Road / Birch Avenue

o A49 Winwick Road / Poplars Avenue

e A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West
e A49 Winwick Road / Junction NINE Retail Park

o A49 Winwick Road / Hawleys Lane / A50 Long Lane

Queue lengths have been extracted for comparison during the AM peak (08:00-09:00)
period and PM peak (17:00-18:00) periods.

When analysing the figures, it is worth noting that VISSIM collects queue lengths from a
given marker extending backwards along the link until it reaches another queue marker.
Hence, where there are junctions close together the queue lengths are capped at the
distance between the junctions. This can be misleading — as such, queue outputs should
be read in conjunction with journey time results to gain a full understanding of scenario

differences.

Tables 3.3 and 3.4 summarise the AM peak average and average maximum queue
comparisons respectively. There are some more notable increases to maximum queue
lengths for traffic on the eastbound off-slip from the M62. Up to 2032, the queueing
vehicles are always contained within the link stacking capacity (of approximately 315m
within the model — maximum queue lengths are 314m in the 2027 Do Something
scenario, although the average is just over 90m, showing the maximum to be unusual).
However, in the 2032 AM Do Something scenario, there is northbound exit arm blocking
during the last half of the peak, which is entirely the result of the delays caused by the
A49 Newton Road/ Golborne Road junction being over-capacity.

To the south of M62 Junction 9, the worst impacts in 2032 are seen on the Sandy Lane
West and A49 southbound approaches to the A49 Winwick Road/ A574 Cromwell
Avenue/ Sandy Lane West roundabout. The Sandy Lane West queue reaches a
maximum of almost 300m, approximately the distance back to the Cotswold Road/

Cleveland Road/ Sandy Lane/ Sandy lane West roundabout.
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Junctio Difference Difference Length (e Difference
. tual
DoMin
A49 NB to Winwick Park dve

A49 HE 17 29 12 71% 115 146 31 27% 170 205 35 21%
A9 NB to Wi ck Link Rd 17 29 12 71% 115 146 31 27% 170 205 35 21%
Wi ck Park &ve to 449 NB 4 4 0 1% 5 5 1] -1% 5 5 1] -4%
A49 Mewton Road/ [Winwick Park &ve to Wirwick Link Rd 4 4 0 1% 5 S 0 -1% 5 5 0 -4%
Adgwinwick Link  |wiinwick Park sve to 442 5B 4 4 0 1% 5 5 o -1% 5 5 o -3
Road/ Winwick Park |49 5B to Wirwick Link Rd 75 58 -17 -23% 39 43 4 10% 40 57 17 429
Avenue A49 5B 75 56 -17 -23% 39 43 4 10% 40 57 17 42%
A9 3B to wWinwick Park sve 75 56 -17 -23% 39 43 4 10% 40 57 17 42%
wiirw ck Link Rd to 449 5B 2 2 0 -1% 3 3 1] -1% 4 4 1] 11%
Wit ck Link Rd fo Winwick Park sve B B 0 -2% 5 5 1] -2% 6 9 B 43%
wiinw ck Link Rd to 449 NB 3 3 0 -2% 5 5 1] -2% ] 9 3 43%
249 hE 21 20 =1l -5% 55 93 35 B3% 106 209 104 95%
A49 WE to Delp Ln 21 20 -1 -5% 13 94 35 59% 107 213 105 98%
A49 Mewton Road/ 249 <p 72 7l =3 -2% 68 63 =5 -89 171 245 74 43%
Delph Lane A49 3B to Delph Ln 13 24 12 92% 19 15 -1 -3% 47 119 72 155%
Delph Lnto £449 ME ] 7 1 19% 7 6 1] -1% g g 1] 2%
Delph Lnto £449 3B 7 g 0 5% 7 7 1] 2% g g 1] 3%
A49 ME to ME2WE 15 17 2 13% 16 22 ] 38% 43 g6 43 100%
249 hE 15 17 2 13% 16 22 [ 38% 43 g6 43 100%
£49 MWB to MG2 ER 15 17 2 13% 16 22 [ 38% 43 6 43 100%
A49 ME to 449 SB [1U-Turn) 15 17 2 139 16 22 & 38% 43 86 43 100%
I62 ER o 249 NB 25 22 =3 -13% 29 92 63 217% g7 2449 162 187%
ME2 Junction 9 M62 ER o A49 5B 25 22 -3 -13% 29 92 63 217% g7 2449 162 187%
A49 5B to MG2 ER 49 53 4 5% 57 54 =8 -5% 54 63 =i -2%
A49 5B 49 53 4 5% 57 54 -3 -5% 54 63 -1 -2%
A49 5B fo MEZWE 49 53 4 5% 57 54 =8 -5% 54 63 =i -2%
M2 W E to 449 5B 15 14 -1 -5% 14 14 o -1% 15 16 1 5%
ME2WE to A4 ME 15 14 =i -5% 14 14 o] -1% 15 16 1 5%

Junctian

Junctio

Approach

Dakdin

Length [rme

Daldin

b

Difference

es)
249 Winwick Rd/  [£49 B to Birch dve o] a o] o] a o]

Birch &ve Birch Rd to 449 SB o 1) o -100% o 1) o 1] o o
449 Wirwick Road @ A49 WE to Woburn Rd o] 1) o] o] 1) o] 16 77 59 330%
Paplars svenue £49 HE 1] 1) 1] 1] 1) 1] 18 77 59 330%
A9 SR g 1] -8 -100% 0 1] 0 1] £l 9] 2168%
A49 5B to Sandy Ln west 251 109 -142 -57% an 75 -15 -16% 194 216 22 11%
240 5B 251 109 -142 -57% a0 75 -15 -16% 194 216 22 11%
A49 5B to Cromwel| sve 251 109 -142 -57% a0 75 -15 -16% 194 216 22 11%
Crormwell Ave to 249 NE 12 15 5 28% 15 21 [ 41% 34 39 5 16%
Crormwell fve to Sandy Ln West 19 24 5 28% 24 35 11 A7%, 53 62 a 18%,
A4 wWinwick Road/ |Crarmeeell fve to 442 5B 19 24 5 28% 24 35 11 479 53 52 9 18%
AS7 4 Crarwel | Crarmwell dve to Cromwell 2ve [U-turn) 19 24 5 25% 24 35 11 47% 53 52 9 18%
Avenuef Sandy Lane 249 1R 4 4 1] 4% 5 3 1 15% g 11 3 39%
Wiest A49 WE to Sandy Ln west 4 4 1] 4% 5 & 1 15% 5] 11 3 39%
A49 MNB to Cromwel| dve 4 4 o] 4% 5 & 1 15% =] 11 B 39%
fandy LnWest to A49 NB 18 a5 1] 35842 14 96 a2 G052 17 205 188 1092%
Sandy LnWestto Sandy Ln [U-turn 18 85 (1] 35849 14 96 82 605% 17 205 188 1092%
Sandy Lnwest to 2449 5B 14 G5 1] 354 14 96 G52 G05% 17 205 168 1092%
Sandy Lhwest to Cromwel | sve 1 G5 &5 354% 14 96 G2 B05% 17 205 18d 1092%
A49 NB 16 14 -2 -10% 18 20 2 10%, 21 25 4 18%,
449 Wirwick Road @ A49 WE to Junction MIME Retail 16 14 -2 -10% 18 20 2 10% 21 25 4 18%
Junction MINE Retail Junction MIME Retail to 449 5B & & o 4% & & o -1% [ & o 0%
Park Junction MINE Retail to 449 NBE 5 5 o] 5% 5 5 o] 4% ] [ o] E
A48 5B 31 43 15 58% 41 313 25 60% 152 1339 -13 -9%
A49 5B to Junction MIMNE Retail 12 13 o] 3% 13 14 1 EES 14 14 o] -1%
A49 5B to Hawleys Lane 1] 74 & 10% 77 59 -9 -11% a0 a5 4 6%

A49 5B to Long Lane 1 1 o] 36% o] 1) o] 1] o] o]
A48 5B 155 153 27 15% 176 161 -15 -9% 194 155 -8 -4%%
A49 WB to Hawleys Lane 19 17 -2 -12% 18 21 5 18% 24 29 5 19%
449 Winwick Road/ A49 NB to Long Lane 9 12 3 27% 13 16 4 28% 14 19 5 38%
Hawleys Lane/ 450 249 MNE 19 17 -2 -12% 18 21 3 182 24 29 5 192
Long Lane Long Lane to A48 5B 14 59 41 221% 20 53 33 169% 28 106 77 272%
Long Lane to Hawleys Lane 76 75 -2 -2% 42 74 52 75% 55 105 45 56%
Long Lane to A48 ME 76 75 -2 -2% 42 74 32 79% 55 103 45 G8%
Hawleys Lane to Long Lane 9 9 o 3% 9 8 o -2% 10 10 o 3%
Hawleys Lane to 2449 5B El a o 3% El g o -2%% 10 10 o 3%
Hawleys Lane to 249 MNE 5 & 1 16% & & o] 8% 7 7 o] 5%

TABLE 3.3: AVERAGE AM PEAK HOUR QUEUE LENGTH COMPARISON
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3.3.7

3.3.8

3.3.9

3.3.10

3.3.11

3.3.12

AM peak continued

The southbound movement on the A49 has the largest traffic volume and is very sensitive
to any increase in delay — even tiny changes to signal timings can quickly lead to queue
lengths reaching back to, and beyond, M62 Junction 9. As a result, Sandy Lane West
and Cromwell Avenue can easily get a disproportionate penalisation as a result of being

the movements directly competing for green time with southbound traffic on the A49.

As a result of these issues, the signal controller was optimised at the A49 Winwick Road/
A574 Cromwell Avenue/ Sandy Lane West roundabout in order to ‘double-cycle’ the
timings. This meant have one cycle which prioritised the side road movements, followed
by one cycle which prioritised the main road movements. This allowed all movements
enough time to clear the roundabout’s limited internal storage, without overall affecting

the conflicting flows.

Tables 3.5 and 3.6 summarise the PM peak average and average maximum queue
comparisons respectively. In much the same way as with the morning peak models, there
are some more notable increases to maximum queue lengths for traffic on the eastbound
off-slip from the M62 which are reasonably consistent in all scenarios. The average queue
length increases are much lower though, and both are well contained within the link
stacking capacity. (The largest maximum being 268m in 2032, with a stacking capacity
of 315m for the link — although with all average measures being considerably lower, it is
unlikely that this happens often in the model.)

To the south of M62 Junction 9, there are also increases to average and maximum queue
lengths on the Sandy Lane West arm of the A49 Winwick Road / A574 Cromwell Avenue
/ Sandy Lane West roundabout. In much the same way as is found with the AM peak
models, the level of congestion and need to give the A49 priority at this junction make it
very difficult to assign enough time to the side arms, leading to the potential for high levels
of queuing. As with the AM peak though, it was found that double cycling the signal
timings provided considerable benefit in the PM peak at this roundabout too.

Further south, there are increases to average and maximum queue lengths for
northbound traffic on the A49 at the A49 Winwick Road / Hawleys Lane / A50 Long Lane
junction, although the queuing here does clear within the peak, as can be seen from the

lack of any latent demand at the southernmost end of the model.

Further details regarding queue length output data can be found in Appendix C.
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Difference

Difference

DaMin

tual

Difference

A49 MB to wWinwick Park dve
249 NE 106 156 50 47%| 244 287 44 18% 295 305 11 4%
A49 MB fo Wirwick Link Rd 106 156 50 47%| 244 287 44 18% 295 305 11 4%
i ck Park ave to 449 NB 36 37 1 3% 36 36 1) 0% 38 37 -2 -4%
Ad49 Newton Road; [vinwick Park sve to winwick Link Rd 36 37 1 3% 36 36 0 0% 38 37 =2 -4%
Adgwinwick Link  [wiirwick Park sve to 249 5B 36 37 1 3% 36 38 1) 0% 38 37 -2 -4%
Road/ Wirwick Park |£42 5B to winwick Link Rd 173 176 -2 - 1% 16l 1561 a 0% 151 1&0 g 6%
A EnUE A48 5B 173 176 -2 - 1% 16l 151 1) 0% 151 1a0 g 6%
A49 5B to winwick Park sve 178 176 -2 - 1% 16l 1561 a 0% 151 160 5] 6%
Wi ck Link Rd to 2449 5B 31 29 -2 -5%) 41 338 -4 -9% 36 =13 20 55%
Wi ck Link Rd to Winwick Park swve 31 29 -1 - 425 49 38 -11 -22% 107 155 49 462
Wi ck Link Rd to A49 NE 31 29 -1 - 424 49 338 -11 -22% 107 155 49 469
A49 NE 131 161 30 239 210 270 &0 29% 319 394 75 23%
A49 ME to Delp Ln 136 166 30 229 215 264 49 23% 323 398 75 23%,
A49 Mewton Road/ (249 5B 291 289 -2 -1%5) 320 269 -50 -16% 399 434 36 9%
Delph Lane A49 3B to Delph Ln 117 197 gl 69%| 179 147 -32 -15% 279 379 100 J6%
Delph Lnto £449 NE 46 47 2 3% 43 42 =1 -2% 42 46 4 10%
Delph Lnto £49 3B 40 42 2 5% 41 39 -2 -4% 40 43 2 6%
A49 NE to ME2 WE 124 120 -4 - 5%, 151 124 =7 -5% 155 204 49 31%
A49 NE 124 120 -4 - 3%, 151 124 -7 -5% 155 204 49 31%
A49 MB to MG2 ER 124 120 -4 - 3%, 131 124 =7 -5% 155 204 49 31%
A49 B to 249 3B (U-Turn) 124 120 -4 - 3% 151 124 -7 -5% 155 204 49 31%
MG2 ER to 249 NE 98 164 66 67%| 146 314 165 115% 3186 4495 179 S57%
MEZ Junction 9 MG2 ER o A49 5B 98 164 66 67%| 146 314 165 115% 316 4495 179 57%
A49 5B to MG2 ER 165 169 4 2% 165 168 0 0% 171 171 1] 0%
A49 5B 165 169 4 2% 165 168 0 0% 171 171 1] 0%
A49 5B to MEZ WE 165 169 4 2% 165 168 0 0% 171 171 1] 0%
M2 WE to A49 5B g8 g1 -6 - 7% G2 g0 -2 -3% 86 g7 2 2%
FAG2 WE to A49 NE 58 g1 -6 - 7% G2 g0 =2 -3% 86 g7 2 2%

Junctio

1
A9 Winwick Rd/ 442 5B to Birch fve 1] 1] 1] 1] 1] o[- 0 0 1]
Birch Ave Birch Rd to 449 5B 1 1] -1 -100% 1] 1] o[- 0 1 1
249 Winwick Road @ A49 MB toWoburn Rd 1] 1] 1] 1 7 [ 445% g9 212 123 135%
Poplars svenue A49 NE 1] 1] 1] 1 7 [ 445% g9 212 123 135%
A48 5B ki) o] -76 -100% o] o] 0f- 19 65 46 238%
A49 5B to Sandy Lh West 436 356 -50 -12% 316 352 15 5% 423 442 19 44
A48 5B 436 386 -50 -12% 3la 332 15 5% 423 442 19 4%
£49 5B to Crormwel| Ave 436 386 -50 -12% 3la 332 15 5% 423 442 19 4%
Crormwel| Ave to A49 NB a7 124 25 28% 1139 123 10 G% 131 131 1 0%
Crormwel| Ave to Sandy Ln west a7 124 28 20% 119 128 10 0% 131 131 1 0%
A9 wireick Road/ |Cromwell dve to 249 5B a7 124 28 28% 1139 128 10 5% 131 131 1 0%
AS74 Crormwell Crarmwel | dve to Cramwel | Ave (U-turn) a7 124 25 25% 119 128 10 8% 131 131 1 0%
Avenuef Sandy Lane (240 NE 85 95 9 112 105 101 -4 -4% 127 151 24 19%
West A49 NE to Sandy LnWest 85 95 9 11% 105 101 -4 -4% 127 151 24 19%
A49 NE to Cromwel| dve 85 95 9 11% 105 101 -4 -4% 127 151 24 19%
Sandy LnwWestto 449 NB 115 286 171 148% 110 293 182 165% 123 295 172 140%
Zandy LnwWestto Sandy Ln [IU-turn 115 286 171 145% 110 293 152 165% 123 295 172 140%
Zandy LnWestto 449 5B 115 286 171 145% 110 293 152 165% 123 295 172 140%
Sandy LnwWest to Crormwel| Ayve 115 286 171 145% 110 293 152 165% 123 295 172 140%
A45 NE 150 139 -10 -7% 156 163 7 4% 163 173 10 %
549 Winwick Road @ A49 MB to Junction NINE Retail 150 139 -10 -7% 156 163 7 4% 163 173 10 6%
Junction NINE Retail Junction MINE Retail to 449 5B 27 28 1 3% 27 27 0 1% 30 33 3 S8
Park Junction MINE Retail to 449 NB 25 25 1 3% 25 25 0 1% 28 31 3 10%
A49 5B 201 241 40 20% 225 224 -1 0% 350 297 -53 -15%
A49 3B to Junction MIME Retail 61 63 1 2% G4 68 4 5% 659 65 =5 -5%
A49 3B to Hawleys Lane 316 326 9 3% 320 312 -5 -3% 320 325 5 1%
A49 5B to Long Lane 35 34 -4 -11% 1] 1] o[- 0 0 1]
A49 5B 327 334 7 2% 325 325 0 0% 334 329 -5 -1%
A49 MB to Hawleys Lane 174 176 1 1% 177 211 34 19% 220 235 15 T
489 Wirwick Road/ A49 NB to Long Lane 75 103 28 37% 106 151 25 24% 114 150 36 31%
Hawleys Lane/ 450 A49 NE 174 176 1 1% 177 211 34 19% 220 235 15 T
Long Lane Long Lane to 449 5B 136 164 28 20% 147 175 28 19% 153 185 32 21%
Long Lane to Hawleys Lane 160 160 -1 0% 150 169 19 13% 152 176 24 16%
Long Lane to A349 ME 160 160 -1 0% 150 169 13 13% 152 176 24 16%
Hawleys Lane to Long Lane 66 &1 =5 kD 58 (1] 9 15% 75 73 =5 -5%
Hawleys Lane to 249 3B 1] gl -5 -TH 55 1] 9 15% 75 73 -3 -5%
Hawleys Lane to 449 NB 58 54 =5 -0% 53 a5 12 23% 75 70 =5 -6%

TABLE 3.4: AVERAGE MAXIMUM AM PEAK HOUR QUEUE LENGTH COMPARISON
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Difference

Difference
tual

A49 MB to wWinwick Park dve 1 2
249 NE 11 12 1 5% 12 12 1% 13 14 2 13%
A49 MB fo Wirwick Link Rd 11 12 1 6% 12 12 1% 13 14 2 13%
i ck Park ave to 449 NB 1 3 2 190%| 1 1 -1% 1 4 2 161%
Ad49 Newton Road; [vinwick Park sve to winwick Link Rd 1 3 2 190%| 1 1 -1% 1 4 2 161%
Adgwinwick Link  [wiirwick Park sve to 249 5B 1 3 2 190%| 1 1 -1% 1 4 2 161%
Road/ Wirwick Park |£42 5B to winwick Link Rd 15 19 1 7% 20 22 10% 22 S0 28 125%
A EnUE A48 5B 15 19 1 7 20 22 10% 22 S0 28 125%
A49 5B to winwick Park sve 15 19 1 7% 20 22 10% 22 S0 28 125%
Wi ck Link Rd to 2449 5B 1 1 o - 3% 10 19 97% 23 104 gl 358%
Wi ck Link Rd to Winwick Park swve 2 2 o] 49 12 11 =1, -7% 10 &5 55 54525
Wi ck Link Rd to A49 NE 2 2 o 4% 12 11 -1 -7% 10 &5 55 5459
A49 NE 36 45 9 252 45 56 11 24% 45 94 449 1092
A49 ME to Delp Ln 36 45 9 25%) 45 56 11 25% 45 94 49 108%
A49 Mewton Road/ (249 5B 20 21 1 6%, 81 582 1 1% 159 292 133 53%
Delph Lane A49 3B to Delph Ln £l 11 3 32%| 10 10 0 2% 10 43 39 402%
Delph Lnto £449 NE 56 G5l 5 9% g6 96 10 11% 103 103 =l -1%
Delph Lnto £49 3B 53 57 5 9% 53 93 10 12% 100 99 -1 -1%
A49 NE to ME2 WE 12 13 1 11%| 12 16 4 33% 16 31 15 97%
A49 NE 12 13 1 11%| 12 16 4 33% 16 31 15 97%
A49 MB to MG2 ER 12 13 1 11%| 12 16 4 33% 16 31 15 97%
A49 B to 249 3B (U-Turn) 12 13 1 11%| 12 16 4 33% 16 31 15 97%
MG2 ER to 249 NE 17 439 31 150%| 22 46 24 105% 21 g4 63 298%
MEZ Junction 9 MG2 ER o A49 5B 17 449 31 150%| 22 46 24 105% 21 g4 63 295%
A49 5B to MG2 ER 37 37 1] 0% 65 59 -6 -9% 72 96 24 33%
A49 5B 37 37 1] 0% 65 59 -6 -9% 72 96 24 353%
A49 5B to MEZ WE 37 37 1] 0% 65 59 -6 -9% 72 96 24 33%
M2 WE to A49 5B g 10 2 1% 13 14 1 7% 19 39 20 103%
FAG2 WE to A49 NE g 10 2 31%| 13 14 1 T% 19 39 20 103%

Difference

Ler

Datin

Difference

DoMin

Difference

actual

] I ]
A49 wWinwick Rd/ |49 3B to Birch Ave o] o] o] o] o] af- a 1) ajl-
Birch Ave Birch Rd to 449 5B o o o o o of- 1) 1] ajl-
243 Winwick Road @ £49 ME to Woburn Rd o] o] o] o] o] 0f- a 4 4| A42400%
Poplars dvenue 240 ME o o o o o of- 1) 4 4| 42400%
240 5B 2 1 -1 -41%| 102 95 -6 -5% 156 280 123 7%
£49 5B to Sandy Ln West 121 103 -17 -1424] 314 325 11 3% 353 429 76 22%
A40 5B 121 103 -17 -1425] 314 325 11 3% 353 429 76 22%
£49 5B to Cromwel | Ave 121 103 -17 -1424] 314 325 11 3% 353 429 76 22%
Crormwell Ave to 449 NB 8 9 1 16%) 8 10 1 17% £ 11 2 28%
Crormwell dve to Sandy Ln West 12 14 2 20%) 13 16 3 22% 14 19 5 34%
Ad9wWirwick Road/ |Cromwell dve to 249 5B 12 14 2 20%| 13 16 3 22% 14 19 5 34%
ASTA Crormwell Crarmwell dve to Cramwel | Ave (U-turn) 12 14 2 20%) 13 16 3 22% 14 19 5 34%
Awenuef Sandy Lane (249 KR 17 15 =2 - 9% 23 31 g 33% 52 72 20 40%
West A49 MB to Sandy LnwWest 17 15 -2 -9%, 23 31 g 33% 52 72 20 40%
A49 MB to Crormwel| dve 17 15 =2 - 9% 23 31 g 33% 52 72 20 40%
Sandy Lnwest to 449 MNB 113 127 14 12%| 17 254 236 1371% 30 258 225 755%
sandy LnwWestto Sandy Ln [U-turn 113 127 14 12%| 17 254 236 1371% 30 258 225 755%
Sandy LnWestto 449 5B 113 127 14 12%| 17 254 236 1371% 30 258 225 755%
Sandy LnwWest to Crormwell Ave 113 127 14 12%| 17 254 236 1371% 30 258 225 755%
A49 NE 28 27 1] -1% 32 37 5 15% 37 46 9 25%
249 Winwick Road @ A49 I\.‘B to JunctiDnININE Retail 28 27 1] -1% 32 37 5 15% 37 46 9 25%
Junction NINE Retail Junction MINE Retail to 449 5B 37 52 15 41%| 30 71 40 1353% 29 43 14 49%
Park Junction MINE Retail to 449 NB 35 50 15 44% 28 68 40 144% 27 41 14 S51%
A49 5B 196 74 -122 -62% 204 173 -31 -15% 154 200 16 S%
A49 5B to Junction MINE Retail 12 14 2 17%| 11 20 9 §3% 13 14 1 %
A49 5B to Hawleys Lane 35 27 -5 -24% 33 28 -5 -14% 30 22 -9 -29%
A49 5B to Long Lane G 23 -53 -7 0% (15 41 -27 -40% 22 a -22 -100%
A48 5B 243 227 -22 REE 252 247 -3 -2% 248 249 1 0%
£49 NB to Hawleys Lane 27 27 -1 - 5% 43 45 2 5% 44 239 195 445%
489 Wirwick Road/ A49 ME to Long Lane g 10 1 1 2% 9 14 4 45% 9 142 133 1421%
Hawleys Lane/ 450 A49 WE 27 27 -1 - 3% 43 45 2 5% 44 239 195 448%
Long Lane Long Lane to 249 5B El 34 25 2879 11 44 33 200% 22 50 28 124%
Long Lane to Hawleys Lane 30 74 43 142% 33 82 49 150% g0 o4 14 18%
Long Lane to A49 MB 30 74 43 1429 33 g2 49 150% a0 94 14 18%
Hawdeys Lane to Long Lane 52 51 -2 -3%) 58 54 -4 -6% 51 &4 13 27%
Hawleys Lane to 2449 5B 52 51 -2 - 3% 55 54 -4 -6% 51 64 13 27%
Hawleys Lane to 449 MNB 37 39 2 5%, 40 41 1 3% 41 49 8 20%

TABLE 3.5: AVERAGE PM PEAK HOUR QUEUE LENGTH COMPARISON
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Difference

DaMin

Difference

tual

A49 MB to wWinwick Park dve
249 NE 97 104 7 7% 117 111 -5 -5% 111 134 23 21%
A49 MB fo Wirwick Link Rd 97 104 7 7% 117 111 =5 -5% 111 134 23 21%
i ck Park ave to 449 NB 12 26 14 123%| 11 12 2 14% 13 27 14 104%
Ad49 Newton Road; [vinwick Park sve to winwick Link Rd 12 26 14 125%)| 11 12 2 14% 13 27 14 104%
Adgwinwick Link  [wiirwick Park sve to 249 5B 12 26 14 123%)| 11 12 2 14% 13 27 14 104%
Road/ Wirwick Park |£42 5B to winwick Link Rd 75 95 15 23%| g1 104 22 27% 96 151 55 S57%
A EnUE A48 5B 75 95 15 23%| g1 104 22 27% 96 151 55 57
A49 5B to winwick Park sve 78 95 15 23%| g1 104 22 27% 96 151 55 57%
Wi ck Link Rd to 2449 5B 26 24 -1 -5%) 135 143 a 5% 257 458 201 7o
Wi ck Link Rd to Winwick Park swve 26 24 -1 -5%) 151 89 -63 -41% 126 363 237 1592
Wi ck Link Rd to A49 NE 26 24 -1 -5%) 151 a9 -63 -41% 126 363 237 1599
A49 NE 222 302 79 362 278 324 46 17% 297 278 76 26%
A49 ME to Delp Ln 227 306 79 35%) 283 329 46 16% 301 378 76 25%,
A49 Mewton Road/ (249 5B 140 148 8 6%, 320 305 -16 -5% 429 453 55 13%
Delph Lane A49 3B to Delph Ln 449 67 15 37%| &0 a0 31 S1% 65 185 117 171%
Delph Lnto £449 NE 151 153 2 1% 159 1588 =2 -1% 1585 185 1] 0%
Delph Lnto £49 3B 177 179 2 1% 155 154 -2 -1% 154 154 1] 0%
A49 NE to ME2 WE 112 117 5 5% 116 135 19 17% 151 160 9 6%
A49 NE 112 117 5 5% 116 135 19 17% 151 160 £l 6%
A49 MB to MG2 ER 112 117 5 5% 116 135 19 17% 151 160 9 6%
A49 B to 249 3B (U-Turn) 112 117 5 5% 116 135 19 17% 151 160 9 6%
MG2 ER to 249 NE 104 241 157 152%, 127 226 99 7% 120 265 147 123%
MEZ Junction 9 MG2 ER o A49 5B 104 241 157 152%| 127 226 99 8% 120 265 147 123%
A49 5B to MG2 ER 161 161 =i 0% 171 168 =3 -2% 175 179 4 2%
A49 5B 161 161 -1 0% 171 168 -3 -2% 175 179 4 2%
A49 5B to MEZ WE 161 161 =i 0% 171 168 =3 -2% 175 179 4 2%
M2 WE to A49 5B 53 &0 27 50%| 73 g9 16 21% 93 143 50 S53%
FAG2 WE to A49 NE 53 &0 27 S50%| 73 g9 16 21% 93 143 50 S53%

Junctio

1
A9 Winwick Rd/ 442 5B to Birch fve 1] 1] 1] 1] 1] 0 0 0 1]
Birch Ave Birch Rd to 449 5B 1] 1] 1] 1] 1] 0 0 0 1]
249 Winwick Road @ A49 MB toWoburn Rd 3 2 =i -31% 1] 5 ) 3 33 31 1121%
Poplars svenue A49 NE 3 2 -1 -31% 1] 5 Bl 3 33 31 1121%
A48 5B 28 37 9 31% 419 3g4 =53 -8% 465 507 43 9%
A49 5B to Sandy Lh West 390 390 1] 0% 455 510 25 5% 512 513 1 0%
A48 5B 390 390 o] 0% 485 510 25 5% 512 SiLE 1 0%
£49 5B to Crormwel| Ave 390 320 o 0% 485 510 25 5% 512 513 1 0%
Crormwel| Ave to A49 NB 63 7a 9 13% 71 &0 9 12% 70 a7 1 26%
Crarmwel| &ve to Sandy Ln West 65 76 9 15% 7l &0 9 12% 70 a7 15 26%
A9 wireick Road/ |Cromwell dve to 249 5B 6 7a 9 13% 71 G0 9 12% 70 a7 1a 26%
AS74 Crormwell Crarmwel | dve to Cramwel | Ave (U-turn) [3:] 76 9 13% 71 g0 9 12% 70 a7 12 26%
Avenuef Sandy Lane (240 NE 192 177 -15 -89 221 230 9 4% 261 261 o] 0%
West A49 NE to Sandy LnWest 192 177 -15 -89 221 230 9 4% 261 261 o 0%
A49 NE to Cromwel| dve 192 177 -15 -89 221 230 9 4% 261 261 o] 0%
Sandy LnwWestto 449 NB 262 292 31 12%, 142 293 151 106% 178 293 114 64%,
Zandy LnwWestto Sandy Ln [IU-turn 262 292 31 12% 142 293 151 106% 175 293 114 G54%
Zandy LnWestto 449 5B 262 292 31 12% 142 293 151 106% 175 293 114 4%
Sandy LnwWest to Crormwel| Ave 262 292 31 12% 142 293 151 106% 175 293 114 G54%
A45 NE 225 210 -15 -7% 252 235 B 2% 244 255 12 5%
549 Winwick Road @ A49 MB to Junction NINE Retail 225 210 -15 -7% 252 235 ) 2% 244 255 12 5%
Junction NINE Retail Junction MINE Retail to 449 5B El] 116 26 28% &0 150 71 G9% g8 113 25 28%
Park Junction MINE Retail to 449 NB 85 113 26 29% 77 145 71 91% 86 111 25 29%
A49 5B 396 2582 -114 -29% 416 419 3 1% 422 439 16 44
A49 3B to Junction MIME Retail 59 63 4 5% 57 95 38 67% 63 65 2 F%
A49 3B to Hawleys Lane 302 260 -42 -14% 274 273 0 0% 305 165 -157 -45%
A49 5B to Long Lane 105 139 35 33% 173 104 -68 -40% 35 1 -34 -95%
A49 5B 340 339 -1 0% 343 335 -6 -2% 340 341 1 0%
A49 MB to Hawleys Lane 283 294 11 4% 334 396 62 19% 381 509 125 34%
489 Wirwick Road/ A49 NB to Long Lane 75 105 29 39% 100 155 58 S5% a0 502 411 455%
Hawleys Lane/ 450 A49 NE 283 294 11 4% 334 396 62 19% 381 509 125 34%
Long Lane Long Lane to 449 5B 53 154 71 5% 113 154 40 36% 150 154 4 F%
Long Lane to Hawleys Lane 141 150 9 6% 140 149 9 6% 149 151 2 1%
Long Lane to A349 ME 141 150 9 6% 140 149 9 6% 149 151 2 1%
Hawleys Lane to Long Lane 126 126 1 0% 126 127 0 0% 127 126 -1 -1%
Hawleys Lane to 249 3B 126 126 1 0% 126 127 0 0% 127 126 -1 -1%
Hawleys Lane to 449 NB 132 133 1 1% 132 133 0 0% 133 132 -1 -1%

TABLE 3.6: AVERAGE MAXIMUM PM PEAK HOUR QUEUE LENGTH COMPARISON
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3.4
3.4.1

3.4.2

Journey Times Comparison
Consistent with the base year modelling, average journey times have been extracted for
a single evaluation interval covering the peak hour for both the AM (08:00-09:00) and PM

(17:00-18:00) scenario models. The separate routes used for evaluation were as follows:

FIGURE 3.1: JOURNEY TIME SECTIONS ASSESSED

Table 3.7 summarises the average peak hour journey times for both northbound and
southbound traffic during the AM peak, for each future year scenario.

|16
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It is clear that for both northbound and southbound traffic travelling on the A49, there is

not any sort of statistically noticeable impact (other than a reduction of almost 1 minute

for the southbound section approaching the A49/ Sandy Lane West/ Cromwell Avenue

roundabout in 2022 AM peak. This is likely as a result of improvements to the signal

timings at this junction) until 2032. Those impacts are almost exclusively the result of the

junction between A49 Newton Road/ Golborne Road being over capacity and unable to

cope with the volume of right turning traffic in particular.

AM Journey Time (s) - 08:00-09:00

AM 2022 AM 2027 AM 2032
Section Do in Do Diff % Dobdin DoSom  Diff % Dobdin Do Som Diff %
1NBE 93 106 13 13% 145 149 4 3% 157 165 & 5%
Z2NB 106 116 9 9% 136 235 39 20% 270 366 95 36%
INE g4 g6 2 2% 85 g9 4 S 105 158 o4 52%
4 NE ag k] -2 - 2% a5 g 3 5% 101 104 4 49
5NB g9 a4 -5 -6% a4 85 3 4% a9 93 4 4%
467 454 16.77 4% G06 659 5272 9% 721 S57| 16625 23%
AM 2022 AM 2027 AM 2032
Section Do lkin Do Diff %  Dobkin DoSom Diff % Dobdin Do Som  Diff %
15B 101 g6 -15 -15% 65 72 5 7% 70 91 21 31%
25B 114 113 -1 -1% 111 110 2 -2% 145 173 28 20%
358 195 126 -5a -30% 1249 127 2 -2% 154 152 10 6%
45B 154 172 15 12% 165 161 -4 - 2% 194 179 -15 -5%
L5B &4 &5 2 3% a4 a5 1 2% &5 1] 1 2%
627 571 -GEET7 -0% 537 535 -2.14| 0% 632 E78 45 66 7%

TABLE 3.7: AM PEAK JOURNEY TIME COMPARISON

PM Journey Time (s} - 17:00-18:00

Section
1NBE
Z2NBE
I NBE
4 NB
SNE

Section
158
25B
358
4 5B
LSE

P 2022 Ph 2027 PK 2032
Do Min Do Diff %  Doblin Do Som Diff % Do ®in Do Som  Diff
55 57 2 4% 55 6l 3 6% 515 (13 ] 0%
116 122 G 5% 121 125 7 62 138 138 1] 0%
a4 a7 3 3% a4 an & T ag ag 1] 0%
98 97 1 1% 101 105 4 4% 117 113 o 0%
3=} a7 -1 -1% 97 a7 o 0% 162 162 o 0%
438 444 10,77 2% 461 452 20025 4% 578 579 0.95 0%,
Ph 2022 P 2032
Do Min Do Diff 26 i Ain Do Som Diff
25 o6 2 I o6 15 2 4% 112 113 1 1%
a2 o4 1 1% 137 126 -1 -1% 318 320 2 1%
161 152 -9 -6% 275 262 -14 -5% 340 341 1 0%
252 217 -65 -23% 280 270 -20 -7 281 252 1 0%
63 63 o 0% 63 64 o 0% G4 &4 ] 0%
653 5583 -70.37] -11% G522 FO0| -31.5| -4% 1114 1119 467 0%

TABLE 3.8: PM PEAK JOURNEY TIME COMPARISON
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3.4.4 Table 3.8 summarises the average peak hour journey times for both northbound and

southbound traffic during the PM peak, for each future year scenario.

3.4.5 In the PM peak, it is clear that the development has no real negative impact on travel

times along the A49.
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4.1.1

4.1.2

19|

Building on the 2019 Base Year Model, 2022, 2027 and 2032 ‘Do Minimum’ model
scenarios were produced to act as reference case models for the purposes of
comparison, with the aim of assessing the impact of traffic flow changes associated with

the proposed Peel Hall development.

The following ‘Do Something’, or ‘With Development’ scenarios, were compared to their

associated reference cases:

e 2022 Do Something (Full Development Scenario)
e 2027 Do Something (Part Development Scenario)
e 2032 Do Something (Full Development Scenario)

There are some relatively minor, steady increases to delay, queue lengths etc. as a result
of the growth in both background traffic and specific development related traffic. However,
there are some notable areas where higher levels of delay are apparent. These are

primarily the following locations:

e Eastbound M62 off-slip — this particularly shows in the queue data for the 2032 AM Do
Something model, but is actually a symptom of delays caused by the junction with A49
Newton Road/ Golborne Road. Although an attempt was made to mitigate against the
effects of this, with some success, the junction is very constrained physically, so options
to enlarge the junction significantly were not explored as part of this study.

e Eastbound motorway diverge M62 — this is an issue in the AM peak scenarios, which
becomes more and more apparent as each layer of growth is added. The effect of the edge
of network delay is modelled as per the original AECOM model, provided by Highways
England.

e A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West — this junction is very
sensitive to traffic growth, runs very tight, fixed-time signal plans, and is particularly
physically constrained. The optimised signal setup used within the Do Something scenario
models involves ‘double cycling’ the signal timings, meaning that the controller alternates
between one set of timings aimed at maximising throughput for the A49, and one set of
timings aimed at maximising throughput for the two side roads. This has proven to be the
best option tested.

e A49 Winwick Road / Hawleys Lane / A50 Long Lane — this junction is modelled with a
responsive, vehicle actuated controller in the Do Something scenarios, in an attempt to
assess the possible impact of upgrading this junction controller. The results, particularly in
the AM peak, demonstrate that queue lengths remain largely unchanged, despite the

increased traffic levels associated with the development.






APPENDIX A:

TURNING VOLUME CALIBRATION CHECKS







AM VOLUME COMPARISON - 07:00-08:00 (WARM-UP PERIOD)

lunction

Junction, Movement

Approach

2022

Wehicle Flow

DoMin

DoSom

Difference

Actual

]

Wehicle Flow

Dokdin

DoSom

07F.00-0=:00

2027

Actual

Difference

]

2032

Wehicle Flow

Dolin

DoSom

Actual

Difference

]

A48 NEto Winwick Park fue 15 17 2| a3mg 19 17 -2 -119%
Ada NE R33 705 23 ELT 713 715 2 %4 Tia 741 13 20
A48 NEto Winwick Link Rd 409 411 z (1L 438 440 2 094 48 452 1] (1L
Winwsick Park fve to A4S NE 3= = 1] 0% 40 29 -1 -3% 43 LNl -3 -9
Ada Newton RoadS [ Winwick Park fwe toWinwick Link Rd CE LG 1] 0% 60 &0 1 0% G 64 1] 0%
A9 WinwickLink |Winedick Park foe to 249 5E g1 e 2 LT g g ] %4 ] &0 2 ELT;
Foad/Winwick Park (549 ZEt0 Winwick Link Rid 1 11 10| 1000% 25 20 g 20% 7 24 7 2605
Auenue A4 EE g15 855 25 Eog 855 856 1 %4 856 g873 17 29
A89 5B to Winwick Park fue (] (1 1] 0% (1 2 -1 -250g 2 (1 1 3305
Winwick Link Fd to A49 5B RE2 R20 -3 (1L T16 14 -3 0% 7o 758 (] 19
Wineick Link Rd to Winwick Park fue & & 1] 0% g g a %4 ] 10 1 0%
Winwick Link Fd to 549 NE 10 11 1| 209 95 Eh 1 0% c7 95 -1 20
Ada NE 1046 1055 23 20 1113 1125 1z 1% 1150 1173 23 20
A49 NEto Delp Ln 201 215 14 Ei 234 249 1% B4 2cg 47 = -39
A49 Newton Road/ [s49:5E 1359 1331 3z 20 1415 1423 3 % 1454 1479 20 19
Delphlane A995Eto DelphLn 171 170 -1 1% 182 177 -5 -2% 121 122 1 10
Delph Lnto A49 HNE =15 =15 1] 0% g4 a5 -1 -1% 53 a3 1 0%
DelphLnto A995E a3 a3 1 10 a3 92 1 0% g az (] &0
A49 NEto ME2 WE 164 1r9 g ELT 189 1k4 1 0% 188 224 26 199
Ada NE 431 5 15 ELT 451 455 17 LT LT 445 12 20
A49 NEto WE2 EE =] 40k 21 Cog 419 438 g 204 443 5 E! LT
Add NEto A%49 5E (U-Turn) 1] g cl- 1] g g 1 G &
MIE2 EEto A%9 ME Fi2 742 25 #0g g1t 235 20 204 2Eh g7 15 204
ME2 Junction 3 |MG2 EEto 4449 56 24 g -2l -1% 238 2320 2 1% 245 3532 & 29
A895Et0 ME2 EB 257 226 29| 11% 252 276 2 ELT =27 211 29 g0y
A49 3R 7T 729 £ -1% 75E 753 -3 0% 754 776 7 19
A895E to WE2 WE 411 420 19 Cog L] 445 -3 0% 4cg 452 -5 -1%
ME2 WEto A495E g4y Y] g 20§ CLE] REE B 1% 707 725 1= ELT:
ME2 WEtD Add NE 103 a5 - -4 a3 =1 -6 - 7% 77 =] -9 -129
A89 Winwick Rd/ |A98 2Eto Birch fve g 14 a| 120% g 14 g 1229 B 15 g 150%
Birch fue Birch Rd to Ada SR g 24 18| 200% g 24 1= 0% G 2 18 300%
49 Winwick Road @ A49 NEtoWaoburn Rd 1 1 0l- 1 0 1] 0 1] 1
Paplars Avenue Ada NE 101% 1054 41 LT 1073 1106 23 ELT 115E 1204 £ Eog
A495E 1575 15490 1c 1% 1627 1646 19 104 1718 1762 44 ELT:
A895Et0 Sandy LnWest 13z 215 23| 1% 2c9 294 35 1495 222 326 i1 10
A49 3R 1051 10249 12| 1% 10249 1004 35 -9 1012 1014 2 0%
A84 3610 Cromwell Aue 254 i6d 10 8 277 274 2 19 304 334 20 T
Cromwell fve to A9 HE 254 254 1 0% 265 253 -2 1% 291 222 -9 -2%
Cromwell Sve to Sandy LnWest 57 2495 23| 10% 7493 310 17 RO 200 334 24 =Lt
AdaWinwick Road/ |Cromwell Ave to A095E LTS Cog 20 485 cdl CED 19 #ag L9z £g3 1 0%
ARFA Cromwell | Cromwell Sve to Cromwell Sve (U-turn) 28 29 1 485 20 29 -1 -305 32 21 -1 -305
AvenuefSandy Lane (540 NE 624 CEE] 10 204 T BEE 2 (1L 701 705 4 1%
West Add NEtoZandy Ln West 47 15 13| 40% G0 g8 jii=] 479 75 1] 23 31%
A89 NEto Cromwell Auve 253 255 12 Cog 271 21 1o 405 291 203 12 404
SandylnWesttoAd9 NE 143 129 40| 2% 164 139 35 219 125 239 g4 2924
SandyLnWesttoSandyLn (U-turn 0 0 of- 0 1] i} 1] i} 0
SandyLnWestto A9 5E 12 B 12| -B7% & 7 3 FEOg i g (il 100%
SandyLnWestto Cromwell Aue 224 20z 72| 35% 237 35 49 #1% 252 117 1 26%
Ada NE 854 ga8 29 ELT any 939 3z LT 953 CEL ! 1 ELT
749 Winwick Road @ A49 NEto Junction NINERetail 42 o4 6| 13% 42 £l E: RO £3 =] g 13%
Junction NINE Retail Lunction HINERetailto A43 2 =1 a7 1 1% g1 7= -6 - 7% 75 73 -3 -0
Park Junction MINERetailto 449 NE g6 a1 g B0 101 107 B RO 121 120 g gl
A4 R 14246 1420 -6 % 1434 1424 -10 -1% 1455 1454 a %
A895Eto Junction NINE Retail 111 114 E] ELT 122 127 c 405 126 121 g 404
A84 36 t0 Hawleys Lane 187 1a0 3 2% 197 192 -5 -39 202 202 a %
A495Eto Long Lane 192 127 -21| -14% 8t =1 1] (1L 67 51 -B 5%
A SR 1143 1133 -t % 1181 1186 g (LT 1203 1217 g 19
A49 NEto Hawleys Lane 1cg 153 = Cog 174 izt B ELT 202 202 1 1L
P49 Winwick Roadf Ad4 NEto Long Lane 104 108 1 LT 105 105 1 19 105 107 2 204
Hawleys Lane/ AS0 Ad0 NE 693 704 15 204 F23 7o 25 Cog FLE] Fug 25 ELT:
Lang Lane Long Lane to Ad4 36 136 23z 145| 7% 215 2493 7a 3606 260 3g5 125 GELE:
Long Laneto Hawleys Lane 192 21k 12 ELT 2049 216 F EL ] 215 222 ¥ L
Long Lane to A49 NE =1 103 17| 20% 91 99 g gog 97 111 14 1484
Hawleys Lanetolong Lans BF Fal g 6% :E] (1= -1 -1% 7o 71 1 1%
Hawleys LanetoA49 5E 1 1 0l- 1 1 1 1L 1 1 1 0%
Hawlays LanetoAdd NE 144 143 g EL 155 158 2 19 171 177 g LT




AM VOLUME COMPARISON - 08:00-09:00 (PEAK PERIOD)

lunction

Junction, WMovement

Approach

nzz

Wehicle Flow

DomMin

DoSom

Difference

Actual

8

op-ps:00

2027

Wehicle Flow

DomMin

DoSom

Difference

Actual

%8

2032

Wehicle Flow

Domdin

DoSom

Difference

Actual

%8

A49 MNEto Winwick Park Ave

Ada NE 751 27 35 Eog TGS 775 10 19 75 714 -3z -9
A89 NEto Winwick Link Bd 451 45h c 10 454 453 =l 0o 455 435 -21 -7
Winwick Park fwve to A49 NE g ] -1 -39 £l LA -1 2% e g1 -3 -5%
Ad3 Newton Road, | Winwick Park fuve to Winwick Link Rd 77 77 1] (1L g1 g2 1 105 8t a7 2 204
AR Winwick Link  [Wineick Park fve to 549 5E 67 70 3 &0 71 T3 1 19 e T4 1 1%
Foad/Winwick Park (449 58 to Winwick LinkRd 1 1z 12| 2200% 22 22 g 1585 24 41 7 21%
Avenue 89 3R 1017 1057 40 &0 1013 1020 1 (LT 1001 100z 7 1%
A89 5B to Winwick Park fue f g -1 -1 70 & g 1 2505 & (il 1 0%
Winwick Link Rdto A9 56 TR 7ol E: (I 223 g9 - 09 74 275 -3 09§
Winwick Link Fd to Winwick Park fue q q 1 1L 7 7 1 1L g g 1 0%
Winwick Link Fdto 249 NE 1z 1z 1 2oy 70 70 1 09 70 71 1 10§
Ada NE 1132 1171 39 204 1174 11&5 12 19 1167 1103 -64 -E0g
A89 NEto Delp Ln 228 242 19 B 2cg 274 20 20 275 227 -3 -149%
A89 Newton Road, |299:5E 1647 16498 £l LT 1701 1703 2 (LT 1732 1735 4 0%
Delph Lane A48 EE+to DalphLn 2132 212 -1 0% 217 214 -3 1% 214 217 -3 1%
Delph Lnto Ada NE g g5 1 19 =1 g3 -3 -0 as a7 -1 -1%
DelphLnto A495E 100 og -2 29§ 9z 9z 1 (1L 100 102 2 204
A89 NEto ME2 WE 204 235 15 =L 236 236 10 LT 260 2493 35 1585
A48 NE c7e GO0 22 #0g G009 R27 12 ELT L CEH -14 2%
A49 NEto ME2 EB c3g col 21 &0 C7d £g3 13 gL 602 601 -7 -1%

A49 NEto A48 58 (U-Turn) 0 f f 0 B G- 1 2 2
M52 EEto A%0 NE 674 Fl= 29 B0 747 765 12 204 746 EGE 20 -11%
MEZ Junction 9 |G EEto 44956 235 243 g 29 714 713 g 29 324 201 .23 -10%
A895Et0 MG EB 221 ELY 35 11% 235 243 2 204 20 374 24 il
ARG SR a3d az1 -9 -1% 933 ] - 1% g5 CE | -6 -1%
A895E to ME2WE 1] c20 22 #ag £2g £27 -3 (1L L 1 £21 -14 -0
G2 WEto Ad9 SE EEg 31 11 2% 601 607 g 19 (14 GRS 13 20
Mi62 WEto A49 NE 104 100 -t -85 a1 8t - -7 T4 62 - 20§
A9 Winwick Rd |A99 5Eto Birch Aue g 15 10 200% g 16 11 220% g 15 10 200%
Birch fue Birch Rdto A49 5B 1% 37 23 147% 15 = 23 1530 15 = 23 15305

49 Winwick Road @ A49 NBtoWoburn Rd 1] 0 1 0 1 0l- 0 1 1]
Poplars Avenue Ada NE 1320 1389 G4 Eog 1407 1453 EG LT 1513 15563 1) EL
AdE SR 1730 1756 25 204 1752 1724 25 1% 1232 1240 g 0%
A48 5Eto Eandy Ln West 214 243 29 199 276 217 41 1504 241 224 -7 3%
ARG SR 1214 1204 -1% -1% 1171 1145 26 -3% 1130 11232 & -1%
A48 5B to Cromwell fue 299 314 15 Cog 234 EN] 1 0% Icg 373 12 Cog
Cromwell Ave to Ad9 NE 2494 249 g 20 1= 320 2 1% 47 33g -12 -39
Cromwell Ave to Sandy Ln West 241 274 = 11% 220 402 23 B04 Iza 414 25 Ei
A43 Winwick Roady |Cromweall fue to 24956 605 630 23 LT 673 705 £ Eo4 731 726 -5 -1%
AETE Cromwell Cromweall Ave to Cromwell Sve (U-turn) 40 37 -3 205 37 L 1 305 41 37 -4 -10%
Avenue/Sandy Lane | A48 NE 826 835 -1 1L &70 864 -1 %4 a17 921 4 0%
West A49 NEtoSandy LnWest 61 =1 24 2005 g0 111 21 2905 g9 128 24 2905
A49 NEto Cromwell fue 219 EN]: ¥ 204 324 240 G 204 ELE] 367 14 a5
Sandy LnWestto A49 HE 1399 252 c3 27 215 262 45 1% 245 97 ] 1%

Sandy Ln WesttoSandy Ln (U-turn 1 1] 1] 1] 1] o|- 1] 1] 1
Sandy LnWestto Ada SR 25 g -1 -5 485 & 10 g G 7% 7 10 3 4305
Sandy Ln Westto Cromwell fue 225 291 106 27 208 373 BE 21% 322 224 67 1%
Ada NE 1102 1140 22 ELT 1174 1214 40 204 1246 1288 43 205
249 Winwick Road @ Ad4 NEto Junction NINE Fetail 67 77 10 158 1] 7E G ELT 71 g0 g 13%
Iunction NINE Retgil HUmEtion NINERetail to A49 5B 20 g0 1 09§ 75 71 -5 - 7% 70 62 -2 -0
Park lunction MINEFRetailto AdS NE a4 100 g A4 111 115 & 49 137 135 & LT
240 EE 1702 1627 -15 -1% 1595 1700 g 0% 1693 1696 E! 0%
A44 26t lunction NINE Fetail 1329 144 g LT 145 152 B L 153 158 2 1%
A48 5B to Hawleys Lane 2324 242 2 ELT 243 245 3 1% 249 250 0%
A493Bto Long Lane 172 1c1 -21 1208 108 101 £ -Co§ a3 72 -10 1205
A495R 1251 1265 14 19 1927 1413 -14 -1% 1428 1435 7 0%
A49 NEto Hawleys Lane 201 211 10 Eog 230 234 4 2% 258 57 -1 0%
248 Winwick Roadf A48 NEto LongLane 142 145 -3 -1% 142 144 1 1% 150 152 2 195
Hawleys Lane/ AS0 Ada NE ga2 anz 15 2% a3z 954 23 2% agd 1015 31 ELT
Lang Lane Long Laneto A4 SR 253 432 154 B 7% 299 224 apg 20% 2c1 457 11k 230
LongLane to Hawleys Lane 257 285 g Lt 253 267 g LT 263 267 g 205
Long Lane to A49 HE 115 125 11 10% 117 127 10 gog 119 129 10 =
Hawleys Laneto Lone Lane 20 =1 L Eog 23 =15 3 48 29 91 2 205
Hawleys Lane to A495E 1 1 1 09§ 1 1 1] 0% 1 1 1] 0%
Hawleys Lane to A48 NE 174 124 g ELT 143 197 & 2% 209 217 & LT




AM VOLUME COMPARISON - 09:00-09:30 (COOL-DOWN PERIOD)

m9:00-09:3
2022 2032
Junctionyf Movement Wehicle Flow Difference Wehicle Flow Difference Wehicle Flow Difference
lunction Approach DomMin DoSom  Actual oy DoMdin DoSom  Actual Eh Dolddin DoSom  Actual £l
Ad8 NEto Winweick Park fue 7 (=] 1 14% 10 (=] -2 -200%
LEERE 33 352 14 ] 394 415 25 R%4 450 502 E2 13%
A48 WEto WinwickLink Rd nz 200 -3 -1% 227 233 11 B 2E5h 223 27 11%
Winwick Park fwe to 299 NE 149 19 0 1] 20 20 1] %4 22 0 -2 -5%4
Ad9 Newton Road) |'Winwick Park Ave to Winwick Link Rd 29 29 0 % 20 21 1 %5 3z EE 1 3%
AdaWinwickLink  |'Winwick Park fve to 249 5E 25 29 1 4% 20 21 1 %4 3z 33 1 3%
Road/Winwick Park | 4459 2B to Winwick Link Rd 1] 7 7 16 17 1 5% 16 20 4 25%
FAuenue Ad95E 4499 27 25 Bo% 4=0 471 -5 -2% 435 e 5 1%
Ad8EE o Winwick Park fue 2 1 -1 -E% 2 2 1] %5 El 2 -1 -23%
WinwickLink Fdto 24958 345 EL 1 1] 368 366 -2 -1% 225 EELS 7 2%
Winwick Link Rd to Winwick Fark fwe 5 4 -1 -20% 4 f ] %4 f 5 1 2504
WinwickLink Fdto 249 NE ) L 0 % 29 25 1] % 29 29 1] 0%
LRERE 31 536 16 EL] 5GBS 5495 23 h%4 Rl EEE) 57 158
A48 NEto Delp Ln 10z 111 =] 2% 127 126 g Eis] 138 1EE 17 12%
249 Newton Roadf |a495E Tad 526 32 495 FaF a0 -7 -1% FEE &05 0 2%
Delph Lane A493EBto Delph Ln a5 ag 1 1% a5 az -1 -1% ag ag 0 0%
DelphLnto 249 NE 25 £l 0 0% 25 25 ] 0% 41 43 2 E24
Delph Lnto A495E Ll EE 2 49 Lo L1 1 2% Lt Lh 1 2%
A48 MEto MWE2 WE E L 102 =] 5% 102 107 5 524 115 145 3z 28%
LEERE 87 2BE 11 ] 264 283 14 B 200 223 23 11%
A48 MEto WE2 EE 234 245 7 EL 245 258 10 424 2645 294 25 EE
249 NEto A495E (U-Turn) o 2 2 0 El El 1] fq fq
Iv52 EEto A449 NE an7? 323 18 Eoa 3595 JE7 25 =L 405 455 a0 23%
l62 Junction 9 IMG2 EEto A49 5E 104 109 0 0% 105 111 ] R%4 114 147 25 2485
A48 5Eto ME2 ER 150 171 21 14% 144 153 g 25 152 174 2 14%
LRERE 447 LLE -4 -1% dq40 431 -4 -2%4 434 g5 11 3%
A48 5E to WE2 WE 42 254 11 5% 252 242 -4 -2% 245 245 -3 -1%
IMG2 WEto A495E 271 275 & 2% EE 2495 3 1% 215 222 ] 2%
Iv62 WEto A99 NE EE Ll -2 -4 47 g4 -3 -G%4 EE] el -3 £%
A4S Winwick Rdf |A495Eto Birch Ave 2 = B 2004 7 o 133% E] 7 9 133%
Eirch fue Birch Rdto A995E 9 21 12 122% 21 12 133% e 21 1z 133%
249 Winwick Road @ A49 NEto Woburn Rd 1] a 0 0 1] a 0 1]
Poplars Avenus Ad5 NE EE2 g10 25 E24 RO G0 32 Eo4 BES Fd5 £1 12%
LLE= 232 242 4 1] 243 L1 =] 1% 274 928 Edq B%
Ad9EEtoSandy Ln West 10k 117 12 11% 125 1tz 23 174 175 174 -1 -1%
AA9EE 553 EER £ -1% LEZ L4 £ -1% EEd 545 -5 -1%
A9 5Eto Cromuell Aue 140 144 E] B%4 154 157 E % 172 172 h 3%
Cromwell fweto A99 NE 13z 137 -1 -1% 124 139 1] 0% 1Ea 162 4 3%
Cromwell Awe toSandy Ln West 154 164 15 10% 165 1749 14 S0 122 206 22 13%
Ada Winwick Road/ |Cromwell fve to 89938 26h 276 10 424 202 31z 16 Eo4 el 366 1z 5o
AETE Cromwell Cromweall Ave to Cromwell Sve (U-turn) 15 15 0 0% 17 17 1] 0% 149 19 ] 0%
AvenuefSandy Lane 549 NE 247 34h -1 0% 360 363 g 2% = 340 =] 2%
West Ad9 NEtoSandy LnWest i el 10 26% L) Ll 17 L 0% 45 Lo 1z 26%
Ad9 NEto Cromeell Aue 132 141 3 2% 147 151 o 3% 1E= 166 2 504
fandyLnWesttoA49 NE an 112 22 24 =L 122 24 2485 111 158 47 43%
Sandy Ln WesttoSandy Ln (U-turn 1 1] 1] 1] 1] 1 1] 1] 1
SandyLnWestto A495E 11 4 -7 -6 484 E & 2 B4 E & 2 B
Bandy LnWestto Cromuwell Aue 12k 176 E0 4% 121 162 27 28% 1249 1494 10 420
LLERE 454 465 11 2% 474 02 23 E25 Loz L28 n 44
A48 Winwick Road @ A49 NEto Junction NIME Retail 27 31 4 15% 27 29 2 24 25 N 4 14%
Junction NINERetail Junction NINEFRetail to 249 5B 41 41 0 % g2 29 -3 -4 a7 R -2 -E%5
Park Junction NINEFRetail to 249 NE 47 e 2 424 52 Ld 2 424 g2 7 L 5%
LLEE= Faz 206 (=] 1% 745 s04 g 1% 237 2329 0%
Ad9E5Eto Junction NIME Retail L] 70 1 1% 70 71 1 1% 75 &0 Eil
AA9EEto Hawleys Lane 121 12k & 424 114 112 -1 -1% 124 126 2%
A48 E5Eto LoneLane =1 77 = -9% 52 L1 -1 -1% 43 29 -4 -4%
LRERE bk BE1 35 E24 hE5 BEE 3 0% 720 722 2 0%
Ad9 NEto Hawleys Lane 7h 74 3 424 gh a7 1 1% ] a7 1 1%
249 Winwick Road/ A49 NEto Long Lane EL Eg 4 Fics L7 k1l f L Eg ) E] Eoa
Hawleys Lane/ ASD Ad5 NE 344 ELE ] & 1% 3EL 375 20 G4 3E3 EEL 12 3%
Lon Lane Long Laneto A995E 124 217 28 EE%4 127 a0z BE 474 175 220 EL 21%
LongLane to Hawleys Lane 127 132 B Eog 135 140 E 48 134 132 -2 -1%
Long Laneto A99 NE LL L) E] 16% Lo Bh (=] 14% 61 B E] S04
Hawleys Laneto Lone Lane 41 g2 1 20 43 41 -2 -Eog g2 ghe} 2 Eog
Hawleys Lane to A495E 1] 1] 0 1] 0 1] 1] 0 1]
Hawleys Laneto A99 NE 75 75 k] 424 g7 a7 1] 0% EL] 85 4 494




PM VOLUME COMPARISON - 16:00-17:00 (WARM-UP PERIOD)

16:00-17.00

lunction

Junction, WMovement

Approach

Yehicle Flow

Dolin

DoSom

Difference

Actual

%8

Wehicle Flow

Dolin

DoSom

2027
Difference

Actual £l

03z

Wehicle Flow Difference

Dolin

DoSom Actual %

A89 NEto Winwick Fark Ava g3 g2 1| 1% 26 91 c (L

AdS NE a73 875 2 0% anz a1s 16 2% a34 430 -4 0%

A89 NEto Winwick Link Rd 856 =1 5| 1% apz g93 - -1% 941 933 ] -1%

Winwick Park fve to 249 NE E] 24 21| 700% 3 3 1 0% 4 25 21 L3504

Ad9 Newton Road) |Winwick Park Ave to WineickLink Rd G B 2| E0% 4 E 1 2E0G E 7 2 409

AR Winwick Link  [Wineick Park fve to 549 5E 10 22 12| 120% g 10 1 11% 12 24 12 100%

Foad/Winwick Park |49 ZEto Winwick Link Rd g 12 o| 100% 63 L 1 20 ] G 1 204

Avenue 89 3R 4495 497 -1 0% £3g B2 14 30 1 572 7 1%

AdGSEto Winwick Park fue 13 11 -2| -15% 12 14 2 1 7% 12 14 1 2%

WinwickLink Fdto A895E 260 8ca -1 0% £99 apz 3 0% 851 952 1 0%

Winwick Link Rd to Winwick Park fue 17 12 1 R 17 17 1 0% 19 19 1 0%

Winwick Link Rd to 289 NB 1 2 2 40 41 1 30 40 42 2 o4

AdS NE 1565 1546 S8 -1% 1600 1612 12 1% 1662 1R52 -10 -1%

Ad9 NEto Delp Ln 101 105 4 4% 104 102 -2 -2 111 109 -2 -2

Ad9 Newton Road) |a49:E 1264 1267 3 % 1240 1361 21 2% 1448 1436 18 1%

Delph Lane A492B+to Delph Ln a3 a7 C Cog L o2 -2 3% g 92 -2 3%

Delph Lnto Ada NE 275 243 12 T 332 335 3 1% 342 341 -1 0%

Delph Lnto Ada 26 150 159 g B0 167 167 1 0% 174 1732 -1 -1%5

Ada NEto WERWE 365 220 15 4% 221 2496 15 0 404 419 10 20

Ad9 NE 1003 aF? e L EEN] 1006 16 20 1021 1021 1 0%

Ad9 NEto WE2 EE 219 223 g 2% 235 229 -5 -3% 242 244 2 1%

Ad9 NEto A48 5E (U-Turn) 4 14 10| 250% 4 17 13 325% ) 15 11 2750

M52 EEto Ada NE 616 630 14 2% BED GED 2 0% RN =T -5 -1%

MEZ Junction 9 |G EEto 44956 4732 g1 69| 15% 505 E04 4 1% 532 f1d a2 150

Ad95Eto ME2 EB 150 145 -S| -3 163 163 1 0% 170 165 -5 -3%

AdGEE 886 416 20 EL azd e 20 20 a7 1005 8 gL

AQ9EZE to WEZ WE 243 2322 S| -39 223 220 -2 -1% 403 220 -14 -305

hi52 WEto A44 56 273 203 0| 11% 286 285 g gL 02 338 26 EL

G2 WEto A9 NE £z E7 1| 2% 632 62 1 0% BE ] -2 -305

AR9Winwick Rdf  [2495Bt0 Birch fue 19 26 17| ©=9% 22 3c 13 £aig 22 37 15 B30
Birch Awe Birch Fid to A44 36 1] 12 12 a 12 12]- 1] 12 12]-
49 Winwick Rasd @ A49 NEtoWoburn Rid 1] 1 1] 1 1 0l- 1] 1] 0l-

Poplars Avenue AdG NE 1624 1632 ] 0% 1644 1626 37 204 1728 1750 22 1%

AQ9SE 1610 1743 133 2% 1634 1721 432 29 17e8 1920 135 2%

Ad9SEtoSandy Ln'West 267 413 151| 5% 288 338 ED 17% 331 473 142 43%

AdGEE a7 943 £ 1% 87c 963 -13 -1% 1008 ag3 -23 -3

AA9EEto Cromwell Aue 249 221 -1z B9 260 2cq -E -205 276 2EE -20 -Eog

Cromwrell fve to A48 HE 243 233 10| 4% 221 216 £ -2 235 215 -G -3%

Cromwre|| Ave toSandy Ln West 212 273 60| 28% 239 223 44 1205 249 215 67 2 7%

AR Winwick Road) |Cromwell e to A48 56 403 =1 -p2| -meg 407 405 -3 0% 438 411 -17 -4

ASTd Cromwell | Cromwell Ave to Cromwell Ave [U-turn) 37 24 -3 =% 33 33 0 0% 29 38 -1 -3%

AwenuefSandy Lane [sda NE 1218 1202 16| 1% 1247 1236 -11 -1% 1245 1308 10 1%

West A4S NEto Sandy LnWest 74 104 20|  41% 119 172 g3 4E0g 146 170 24 16%

A49 NEto Cromwell Aue 449 506 7 19 £17 £16 -1 0% £3d £33 -2 0%

Sandy LnWest to A49 NE 129 237 2| 20% 211 269 ot 2 7% 239 260 21 ELT
SandyLnWesttoSandy Lo (U-turn 1] i} 1} 0 0 of- 1] 1] of-

Sandy LnWest to A44 36 43 67 25| 60% 41 A1 20 4405 47 61 14 20%

Sandy Lo Westto Cromwall Aue 217 409 gz| 29% 250 42¢ 74 21% =0 i 64 17%

Ad9 NE 1630 1696 16 19 1743 1774 26 29 12049 1216 12 1%

49 Winwick Road @22 1Bt Junction NINERetail an 93 2 20 ag 100 3 204 101 106 g Eo4

lunction NINE Retail Hunction HINE Retail to 44338 208 233 25| 1% 197 223 25 13% 129 205 16 2%

Park lunction MINE Retail to A49 NE 143 147 4 ELT 1732 177 4 204 203 224 21 10%

AQ9SE 1270 1252 s -1% 1236 1276 -10 -1% 1324 1295 -39 -3%

Ad95Eto Junction NIME Retail a4 103 14| 5% a7 117 20 21% 110 120 10 EL

Ad95Eto Hawleys Lane 112 105 5 -4 110 107 -2 -3% 116 112 - -3%

A495Eto Long Lane 172 199 27| 16% 166 135 29 17% 162 1632 1] 0%

AdGEE 1107 1118 11 1% 1116 1127 11 1% 1175 1154 -21 -3

A49 NEto Hawleys Lane 23 26 2 LT 26 a7 1 19§ ap 93 2 EL

A48 Winwick Road) Ad4 NEto Long Lane 143 215 22| 12% 149 239 40 20% 207 237 20 10%

Hawleys Lane/ A0 A48 NE 123g 14232 22 205 145k 1441 2c 204 1503 1513 10 1%

Lang Lane Lonz Lane to A48 56 208 324 116| GhA% 236 353 116 4405 268 355 a1 398

Lonelaneto Hawleys Lane 163 170 7 e 164 172 g Eog 170 174 i 2%

Long Laneto 549 HE 100 ag -2 - 103 102 -1 -1% ag ag -1 -1%

Hawleys Lane toLong Lane 11k 122 12 10% 120 12k = Eog 124 129 5 4%

Hawleys Lane to 49 5E 15 16 1 7% 16 16 1] 0% 17 18 1 6%

Hawleys Lane to Ada NE 2a0 240 1 0% 203 218 16 Gog 333 343 g EL




PM VOLUME COMPARISON - 17:00-18:00 (PEAK PERIOD)

lunction

Junctionyf Movement

Approach

2023

Wehicle Flow

DomMin

DoSom

Difference

Actual

%8

Wehicle Flow

DoMdin

DoSom

Actual

Difference

%8

2032

Wehicle Flow

Dolddin

DoSom

Difference

Actual

A89 NEto Winwick Park e =1 g3 2 204 ag 102 (] 404
Ada NE 911 5332 21 20 523 871 £ ELT a7s a7i -2 %4
A89 NEto Winwick Link Rd 915 924 g 10§ oo gL -2 09§ qgg qg93 -7 -1%
Winwick Fark fve to 249 NE ] 40 35 a010% 4 & 1] (LT g 41 36 720%
Add Newton Road, |'Winwick Park fuve to Winwick Link Rd 7 2 1 199 2 7 -1 1305 g g 1] 0%
AR Winwick Link  [Winweick Park foe to 549 5B 15 EX| 16 107 15 15 1] (LT 17 3z 15 280
Foad/Winwick Park [A49 58 to Winwick Link Rd 12 21 g Fong 7 79 g T 72 74 1 19
Auenue A4 SE 34 Eh2 7 19 £31 (1] 4 LT (1] ECi -4 %
A89 5B to Winwick Park fve 14 15 1 g 14 15 1 T 15 15 1] 094
Winwick Link Rd to Ad4a SE ga2 gaz ] (LT 913 510 -3 (LT 939 774 155 -1 7%
Winwick Link Bd to Winwick Fark fue 19 12 -1 -E0g 12 12 1] 094 12 18 -2 -11%
Winwick Link Fd to 249 NE 1 2 2]- 40 41 1 gL 40 = -2 -Co§
A48 NE 1598 16132 14 19 1624 1672 43 ELT 1715 1728 12 1%
289 NEto Delp Ln 110 117 7 RO 114 120 1 10§ 122 124 z 204
A89 Newton Road, |299:3E 1366 13585 15 18 13494 1417 21 204 1433 1247 185 -13%
Delph Lane 249 5Eto Delphln ag 103 7 i’ 100 100 0 09§ 102 a7 -15 -1505
Delph Lnto A48 NE 313 227 14 LT 250 L i g -2% 35z Iz -10 -3%
DelphLnto A495E 193 202 g Cog 209 206 -2 -1% 213 209 -4 -2%
A89 NEto WME2 WE 411 431 20 T 433z L ] 16 LT 451 475 24 Eo4
A80 NE 1072 1078 1 0o 1026 1112 25 204 113232 1142 15 1%
A89 NEto W2 EE 241 245 4 20 254 251 -2 -1% 271 275 ! 1%
A49 NEto A48 5B (U-Turn) (] 15 11 2750 E] 21 12 6 00% z 15 14 F00%
M52 EEto Ag9 NE ER2 E31 15 ELT (1] 612 10 20 R3d 631 -3 %4
MEZ Junction 9 |G EEto A495E 455 Cid G4 159 476 4493 17 LT 4499 C26 a7 17%
A493E 10 ME2 EB 172 17% -2 204 172 174 1 10§ 123 157 26 -1485
A895E 9g9 1026 7 LT 9491 1016 25 304 1012 920 .93 -5%
A895E to WE2 WE EL T 324 -10 -20g 424 423 -1 09§ 437 367 -70 160§
MWG3 WEto Ad9 3R m7 218 21 11% 204 218 11 LT 323 354 71 10%
W62 WEto A49 NE G 62 -3 -0 GS 1 1] 09§ 70 67 -2 -405
AdaWinwick Rd  [A995Eto Birch Aue 19 37 12 qcog 20 39 19 0oy 20 37 17 2505
Birch fwe EBirch Rd to Ad95E 1] 11 11]- 1] 11 11 1] 11 11
49 Winwick Raad @ A49 NEto Woburn Rd 0 0 0l- 0 0 0 0 0 0
Poplars Avenue Ada NE 1714 1761 43 2% 1764 1826 £7 ELT 1343 1915 67 LT
Ad95E 1719 1256 127 204 1731 1205 74 LT 1792 1226 2 204
A48 5Eto Eandy Ln West 221 447 156k £oog 291 2cg 6 2208 ENL] 456 128 208
A4 3R 1021 1030 g 1% 1018 1036 1= 2% 1035 1003 -6 -3%
A49 5B to Cromwrell fve 332 364 -18 -E%§ 372 374 z 19 Er= 359 -23 -B%
Cromwell Sde to A0 NE 251 253 = -2% 239 231 £ -2% 2329 220 - -4
Cromwell Sve to Sandy Ln West 223 294 71 33% 2532 205 g3 1% 270 349 74 290
AdaWinwick RoadS |Cromeell Aue to 289 5B g2 425 =23 -G 444 451 2 09§ 477 453 -14 -2%
ALTE Cromwell Cromwell Sve to Cromeell Ave (U-turn) 42 329 -3 - 796 44 42 -2 -Cog 44 44 ] 0%
AvenuefSandy Lane | 599 NE 1254 1238 -36 2% 12832 1272 -10 -1% 1227 1274 EX 394
West Ad9 NEtoSandy LnWest 7= 111 33 430 123 178 1 4505 155 1a2 27 17
A49 NEto Cromwell fue 4493 ik} g 204 LNE] gi1g -2 1% L26 41| 14 304
SandyLnWestto A4 NE 201 257 65 330 224 Edi] 71 0% 255 200 3c 12%
Sandy LnWesttoSandyLn (U-turn 1 1 o|- 1 1 1 1 1 1
SandyLnWestto A495E 47 74 27 L% 43 1 23 C1% 45 61 15 22%
SandyLnWestto Cromwrell fuve £ 1| 459 119 3c04 333 4332 a5 25% 420 445 76 1%
Ada NE 1661 1540 24 20 1732 1733 g ELT 1315 1355 70 LT
249 Winwick Road @ |22 B Ta Junction NINE Retail g2 a4 6 T ag 101 3 204 109 119 10 g0
Junction NINE Retail HUmction MINERetail to A4S 26 145 223 27 1485 157 203 16 ELT 178 145 17 10%
Park Junction MINERetail to A49 NE 147 149 z 19§ 177 17c -3 -1% 208 224 19 9o
A4 3R 1376 1405 29 2% 1383 1413 29 20 1431 1403 -28 -2%
A49 5B to Junction MINE Retail 108 126 12 17% 108 132 24 22% 121 127 G Gog
A49 5B to Hawleys Lane 128 137 -1 -1% 124 126 z 204 120 125 -E -
A493EBto Long Lane 13g 218 23 13% 126 212 25 199 162 176 g Cog
A4 3R 1291 12832 -g -1% 1207 1276 -21 2% 1318 1299 -19 -1%
A89 NEto Hawleys Lane 72 79 1 10§ g2 g2 0 09§ a7 a3 g B0g
A48 Winwick Road) Afd NEto Long Lane 135 11 26 1485 192 238 45 28 203 235 3z 15%
Hawleys Lane/ A0 Ad0 NE 1257 1275 12 10§ 1425 1443 17 10§ 1456 1545 79 Cog
Lang Lane Long Lans to Ada SE 212 345 133 3% 239 372 133 E 505 230 72 a3 33%
Long Laneto Hawleys Lane 175 18k 11 B0 120 1249 g B0y 186 190 g 2%
Long Laneto A49 NE 105 105 1] LT 105 109 ! LT 108 100 = -7
Hawleys Laneto Long Lane 127 141 14 11% 133 142 g Eic 140 143 E 2%
Hawleys Lane to A495E 12 19 1 B0g 12 19 1 B0g 20 20 1] 09§
Hawleys Lane to Ada NE 249 200 1 %4 711 EN] 17 Eog 243 243 g 1%




PM VOLUME COMPARISON - 18:00-18:30 (COOL-DOWN PERIOD)

lunction

Junction, WMovement
Approach

A49 MNEto Winwick Park Ave

nzz

Wehicle Flow

DomMin

DoSom

Difference

Actual

8

Wehicle Flow

DomMin

DoSom

Difference

Actual

%8

2032

Wehicle Flow

Domdin

DoSom

Difference

Actual

%8

AdS NE 353 eEE] & 29 412 43 20 T 447 dad 17 4%
A89 NEto Winwick Link Rd 405 404 -2 0% 425 439 13 20 453 471 13 4%
Winwick Park fve to 249 NE 3 22 14 633% 3 E] a 0% 4 21 17 4350
Ad9 Newton Road) |Winwick Park Ave to WineickLink Rd G 6 2 E0% E £ 1 1L G B 2 E0%
AR Winwick Link  [Wineick Park fve to 549 5E = 16 = 100% & ] 1 13% ] 20 11 123%
Foad/Winwick Park |49 ZEto Winwick Link Rd 4 g 4 100% 21 3c G 139 21 2 g 1305
Avenue A4 SE 270 272 2 1% 0z 213 11 LT 320 231 11 ELT
AdGSEto Winwick Park fue & 7 -1 -13% 7 g 1 149 g g 1] LT
WinwickLink Fdto A895E 401 400 -1 0% 442 445 g 19 452 412 -70 -15%
Winwick Link Rd to Winwick Park fue q & -1 -11% q g 1] 0% g 7 -3 -32%
Winwick Link Rd to 289 NB 1 1 1 19 20 1 £og 20 19 -1 -5lg
AdS NE 707 700 -7 -1% 715 747 32 49 755 791 £ Eog
Ad9 NEto Delp Ln 49 49 1 0% 52 4 3 B EE 57 2 4%
Ad9 Newton Road) |a49:E £35 637 2 0% 714 729 15 204 772 727 -46 -5
Delph Lane A492B+to Delph Ln g L2 E: B0 o] L3 1 (1L £l &9 -3 -
Delph Lnto Ada NE 137 145 & R0 167 182 15 LT 148 203 g ELT
Delph Lnto Ada 26 75 20 E L 24 a1 2 205 az 101 E] 204
Ada NEto WERWE 175 123 & Eog 177 1493 16 LT 145 213 18 ELT
Ad9 NE 463 453 -10 305 4gcg 486 31 T a5 £33 1 2%
Ad9 NEto WE2 EE 104 105 g a9 111 114 3 LT 118 125 7 B0
Ad9 NEto A48 5E (U-Turn) 2 q 7 350% 1 11 10| 1000% 2 10 a 40 0%
M52 EEto Ada NE 252 258 B 2% 270 275 g 29 252 286 g 1%
MEZ Junction 9 |G EEto 44956 196 237 31 16% 215 215 a 0% 233 280 45 21%
Ad95Eto ME2 EB 70 ] -1 -1% g2 g3 1 19 =] 77 -11 -13%
AdGEE 4610 475 15 ELT; 511 E3E 14 ELT £L3 £3g -15 -3
AQ9EZE to WEZ WE 179 174 -5 -0 220 220 1 1L 237 216 -21 -505
hi52 WEto A44 56 131 147 16 12% 137 141 4 ELT 143 163 20 148
G2 WEto A9 NE 22 22 1 0% 2c 26 1 ELT 26 27 1 205
AA9 Winwick Rdf [2492Bt0 Birch Aue g 20 12 150% 11 21 10 91% 12 24 12 100%
BEirch Awe Birch Fid to A49 5B 1] 3 3 1] 3 3 1] 3 3
49 Winwick Raad @ 249 NEto Woburn Rd 1] 1] 1] 1] 1] 1] 1] 1] 1]
Poplars Avenue Ada NE 750 765 15 20 FeE 206 61 206 a0z 862 G 206
Ad9ZE 720 249 CE aog a20 gag 1t 204 a3g EEN| 3 B4
Ad9EEtoEandy Ln West 122 202 7 E5lg 161 127 26 162 123 250 B2 2 7%
Ad4 SE 505 445 -G -1% Chd ECd -10 -3 EG7 g 332 -9
Ad9 EEto Cromwell fve 121 174 -7 -85 208 203 -E -2 211 201 -10 -C§
Cromwrell fve to A49 NE 122 117 -5 -85 100 ag -2 20 114 112 -2 20
Cromwell Sue toSandy Ln West 107 138 21 29095 109 136 27 2508 123 163 40 230
A9 Winwick Road! |Cromweell Sue to 599 5B 211 195 -15 - 7% 193 195 2 1% 223 223 1] 0%
ALTE Cromwell Cromwell Sve to Cromeell Ave (U-turn) 21 20 -1 -Cog 23 22 -1 -85 24 22 -2 205
AvenuefSandy Lane | 599 NE L2k cqz 15 305 CCE Ch3 7 195 £zl 611 20 Eog
West Ad4 NEtoSandy LnWest 24 3 12 £330 R a3 27 450 67 a4 17 250
Ad9 NEto Cromwell fue 209 210 1 0% 214 233 g 49 224 231 7 ELT
SandyLnWestto A9 NE a4 115 21 220 ag 151 L2 £30g 111 153 41 3 7%

Sandy LnWesttoSandyLn (U-turn 1 1 1 1 1 1 1 1 1
SandyLlnWestto A495E 19 21 12 639 18 20 12 & 7% 19 31 12 3%
Sandy Ln West to Cromwell e 147 143 45 31% 153 239 77 1% 170 253 a3 450
Ada NE 733 743 11 2% 765 743 27 49 a03 g33 20 49
249 Winwick Road @ |22 B Ta Junction NINE Retail 39 43 4 10% 45 45 1] 0% 45 | 6 13%
Junction NINE Retail HUmction MINERetail to A4S 26 72 a9 17 2488 R as 15 250 G 74 3 ELT
Park Junction MINERetail to A49 NE 4z ED 2 LT G 63 7 1395 BE 79 14 2305
Ad4 SE 712 677 -1 -6% 739 721 -18 -2 761 72 -33 -
Ad9EEto Junction WIME Retail &0 1 11 279 57 R2 11 1499 2 67 g 204
Ad9SEto Hawleys Lane R2 1 -2 -30 67 67 1] 0% 70 RE -E - 7%
A495Eto LongLane 103 109 g B a3 110 17 130 a3 a3 0 0%
A9 EE 620 626 B 1% CELS 6 10 204 RRS RE2 -132 -2
A89 NEto Hawleys Lane 24 g 1 ELL 24 g 1 20 37 29 2 Eog
A48 Winwick Road) Ad49 NEto Long Lane 20 43 13 16% T 107 21 288 aa 102 14 16%
Hawleys Lane/ A0 Ad9 NE EG7 E9p 23 4% E95 624 23 E0g G2 651 27 4%
Lang Lane Lone Laneto A449 56 102 172 70 =L 115 197 a3z 71% 140 202 63 4505
Long Laneto Hawleys Lane 2k 2k 0 0% =1 92 = ELE 249 a7 = ELE
Long Laneto Ada HE | 54 3 A% E3 £ 3 11% 57 &0 3 Eog
Hawleys Laneto Long Lane B2 =13 = 10% 1] 7o £ e B ¥z E Eic
Hawleys Lana to Aga 56 g g 1] 0% g g 1] 0% g 10 1 11%
Hawleys Lane to Ada HE 141 135 -2 -1% 145 157 & Gog 163 172 10 A%




APPENDIX B:

LinSig NETWORK DIAGRAM
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APPENDIX C:

QUEUE DATA




AM AVERAGE QUEUE LENGTH COMPARISON

Junction Approach Dabdin
£49 MNE to Winwick Park ave 11 12 1 9% 15 20 5 2% 16 25 g 51%
A49 MB 11 12 1 9% 15 20 5 2% 16 25 g 51%
£49 ME to Winwick Link Rd 11 12 1 9% 15 20 5 2% 16 25 g 51%
wirnwick Park dwe to 449 MEB 3 4 il 2% 4 4 il 0% 4 4 u] -1%
&89 Newton Road/ |winwick Park sve to Winwick Link Rd 3 a 0 2% a 4 0 0% 4 4 0 -1%
a4 ninwick Link  [winwick Park dve to 249 5B 3 4 il 2% 4 4 il 0% 4 4 o -1%
Road/ wWinwick Park (549 5B towinwick Link Rd 37 38 2 4% 31 33 3 9% 29 33 4 15%
Avenue A49 5B 37 38 2 4% 31 33 3 9% 29 33 4 15%
£49 5B to Winwick Park sve 37 38 2 4% 31 33 3 9% 29 33 4 15%
wirnwick Link Rd to 449 5B 2 2 il -2% 3 3 il -2% 3 3 u] -3%
Wi ck Link Rd to Winwick Park sve 3 3 0 -1% 4 4 0 -2% 4 4 0 -3%
Wirmick Link Rd to 442 NB 3 3 u] -1% 4 4 u] -2% 4 4 u] -3%
A49 NB 19 17 =20 -12% 14 15 5 17% 17 20 5 19%
£49 MB to Delp Ln 20 14 -3 -17% 15 15 3 17% 14 149 3 19%
£49 Mewton Road/ 242 @B 30 30 ] -2% 30 30 ] 1% 34 37 5 10%
Delph Lane £49 5B to Delph Ln 11 15 4 35% 14 15 -3 -16% 15 15 3 20%
Delph Ln to 4439 MEB ] 7 1 10% 7 7 ] 1% 7 7 a 4%
Delph Ln to 449 5B g 7 u] - 2% 7 7 u] 1% g g u] 3%
A49 MNB to ME2 WE a 10 2 19% 10 11 1 9% 11 13 1 11%
A49 NB a 10 2 19% 10 11 1 9% 11 13 1 11%
A49 NB to ME2 EB a 10 2 19% 10 11 1 9% 11 13 1 11%
A49 ME to A48 3B (U-Turn) a 10 2 19% 10 11 1 9% 11 13 1 11%
MEZ EB to &40 NE 37 27 -lo| -28% 15 33 19 145% 15 56 22 145%
ME2 lunction 9 MEZ ERB to &40 5B a7 27 -lo| -28% 13 33 19 145% 15 36 22 145%
A49 5B to ME2 ER 27 30 4 15% 32 35 2 B2 37 36 =1 -29%
A40 LR 27 30 4 15% 32 35 2 6% a7 36 -1 -2%
A49 5B to ME2WE 27 30 4 15% 32 35 2 B2 37 36 =1 -29%
MEZ WE to A40 SR 15 15 u] 2% 17 16 u] -1% 18 18 u] 1%
MEZ WE to A49 MNB 15 15 0 2% 17 16 0 -1% 18 18 1%




Junction

Junction,

Approach

Length [me

Daldin C

Difference

[ 5] es) =]
Adoawimwick Rdy [249 5B to Birch sve u] 1] 1] u] u] u] u] u] ajl-
Birch Awe Birch Rd to 449 3B o o 1] o o o o o ajl-
249 wirwick Road @ A49 ME to Woburn Rd 1] 0 u} 1] 1] 1] 1] 1] aj-
Poplars Avenue A48 ME 1] 0 u} 1] 1] 1] 1] 1] aj-
A49 5B a a 1] a a a a a ajl-
249 3B to Sandy Lnwest g7 45 -42| -48% 41 47 ] 14% a7 g3 26 46%
A48 5B g7 45 42 -48% 41 a7 & 14% 57 g3 26 465
A49 5B to Cromwel | 2ve &7 45 -4z -48% 41 47 [ 14% 57 83 26 46%
Crormwell Ave to 249 ME a 10 1 14% 1a 11 1 12% 12 14 2 143
Crormeell dve to Sandy Ln west 13 15 2 16% 15 13 2 14% 19 22 3 16%
A48 Wirnwick Roady |Crormwell 2ve to 249 5B 135 15 2 16% 15 15 2 14% 19 22 3 16%
AST74 Cromweel| Cromeell Ave to Cromwel | Ave [U-turn) 13 15 2 16% 15 13 2 14% 19 22 3 16%
AvenueS Sandy Lane |449 [E 2 3 1 29% 2 1 25% 4 5 1 25%
West 249 ME to Sandy Lh west 2 3 1 29% 2 1 25% 4 5 1 25%
A49 ME to Cromwell sve 2 3 1 29% 2 1 25% 4 5 1 25%
tandy Ln West to 249 NE =] 29 19 209% 7 29 22 295% g 44 36 429%
fandy Ln West to Sandy Ln [U-turn =] 29 19 209% 7 29 22 295% g 44 36 429%
Sandy Lhwest to 449 5B 9 29 19 209% 7 29 22 2953% g 44 36 429%
Sandy Lhwest to Crarwell ve 9 29 19| 209% 7 29 22 293% g 44 36 429%
A48 ME 2 13 11| 453% 11 13 1 12% 16 20 3 21%
£43 Winwick Road @ A49 ME to Junction MIME Retail 2 13 11| 483% 11 15 1 12% 16 20 3 21%
Junction MINE Retail Junction MIME Retail to 449 58 [ & i] -1% o -4% [ i] -2%
Park Junction MINE Retail to A49 MB 4 ] 1] 2% 0] 1% 5 5] 1] %
Ad49 5B 7 g 1 11% g g o 1% 12 10 -2 -16%
A49 308 to Junction MIMNE Retail =] E u} 0% 10 11 1 % 11 11 u} 3%
249 3B to Hawleys Lane 24 28 4 16% 32 27 -5 -17% 33 36 3 %
A49 3B to Long Lane 1 1] -1 -96% 0] 0] 0] 1a00% 0] 0] 1] -100%
A48 5B 65 -] 4 5% 71 65 -G -5% TG gl 4 5%
£49 MNE to Hawleys Lane 15 9 -4 -29% 11 11 a 1% 15 15 2 17%
449 Winwick Road/ A49 MBE to Long Lane [ & i] 1% [ [ o 1% [ [ 1 13%
Hawleys Lane/ 450 Ad49 MNEB 13 9 -4 -29% 11 11 0] 1% 13 15 2 17%
Lonz Lane Long Lane to A49 5B 9 22 13| 134% 9 15 9 106% 14 41 27 191%
Long Lane to Hawleys Lane 42 30 =12 -28% 25 31 g 35% 26 45 19 Fa%
Long Lane to A49 NB 42 30 -12| -28% 23 31 g 358% 26 45 19 F3%
Hawleys Lane to Long Lane 7 & 1] -2% a 1% 7 1] 6%
Hawleys Lane to 449 B 7 ] 1] -2% u] 1% 7 1] 6%
Hawleys Lane to 249 NE 3 4 1 28% =] =] 0] -3% =] =] 1 11%




Junction

Junct

A ppro

Length [metres)

Difference

Length [metres)

Difference

AL9 ME to Winwick Park awe 17 29 71% 115 146 27% 170 205 21%

A49 MNB 17 29 12 71% 115 146 31 27% 170 205 35 21%

AdQ ME to Winwick Link Rd 17 29 12 71% 115 1464 31 27% 170 205 35 21%

Winwick Park sve to 2449 NB 4 4 1] 1% 5 5 1] -1% 5 5 -4%

449 Mewton Road/  ['"Winwick Park Ave to Winwick Link Rd 4 4 a 1% 5 5 1] -1% 5 5 -4%
A48 Wirwick Link  |Winwick Park Ave to 249 5B 4 4 i} 1% 5 5 0 -1% 5 5 -4%
Road/ wWinwick Park [449 5B towinwick Link Rd 75 1] 17 25% 39 43 4 10% a0 57 17 42%
Avenue A49 5B 75 1] 17 23% 39 43 4 10% a0 57 17 42%

A49 5B towWinwick Park Ave 75 o8 17 23% 39 43 4 10% 40 57 17 42%

Wiirneick Link Rd to 449 SB 2 2 o -1% 3 3 o -1% L) L) 11%

Wik ck Link Rd to Wireick Park dwe 3 3 1] -2% 5 5 1] -2% & a 43%

Wiiriwick Link Rd to 249 ME 3 3 o -2% ] o -2% ] 9 43%

Ad9 NEB 21 20 =1L -3% 25 93 38 29% 106 209 104 5%

Ad9 MNEto Delp L 21 20 -1 -5% 56 94 35 69% 1a7 213 1405 Q8%

A4S Mewton Road/  |a40 5k 72 71 =2 -2% 65 63 -5 -8% 171 245 7a 43%
Delph Lane A49 5B to Delph Lh 135 24 12 9% 19 15 -1 -3% 47 119 72 153%
Delph L to A49 ME & 7 1 19% 7 ] a -1% g g 2%

Delph L to 249 5B 7 o] o 6% 7 7 o 2% g g 3%

A49 MB to ME2WE 15 17 2 15% 16 22 & 358% 43 1] 43 100%

A49 NB 15 17 2 15% 16 22 & 358% 43 1] 43 100%

A49 MB to ME2 ER 15 17 2 15% 16 22 & 358% 43 1] 43 100%

AdQMEto A9 3B [U-Turn) 15 17 2 15% 16 22 & 358% 43 1] 43 100%

ME2 EB to A4S ME 25 22 -5 15% 29 a2 63 217% g7 249 162 157%

ME2 Junction 9 ME2 EB to A4S 3B 25 22 -5 15% 29 a2 63 217% g7 249 162 157%
Ad9 5B to MWEZ ER 439 23 4 8% 57 54 -3 -5% ad a3 -1 -2%

Ad9 5B 439 23 L) 9% 57 24 -3 -5% ad 63 -1 -2%

Ad9 5B to MBeZ2 WB 439 23 4 8% 57 54 -3 -5% ad a3 -1 -2%

B2 WE to A48 5B 15 14 -1 -5% 14 14 o -1% 15 16 2%

B2 WE o A48 NB 15 14 =1L -5% 14 14 0] -1% 15 16 2%




Junctiong v ment ' [metres) Difference Length [metres] Length [metr

lunction Approach Dalin n DaMin | T s olin | D

|
A49%W  nwick Ry 449 5B to Birch Ave u] u] 1] 0 u] u]

Birch awe Birch Rd to 449 5B il il 1] -100% 0 il of- 1] 1] of-
249 Winwick Road @ A49 NB to woburn Rd u] u] 0|- 0 u] 0f- 15 77 ga 350%
Poplars avenue A49 MB il il of- 0 il of- 15 77 58 330%
A40 %R g u] -8 -100% 0 u] 0f- i a 9 2168%
A49 5B to Sandy Ln West 2581 109 -142 -B7% a0 75 -15 -16% 194 216 22 11%
249 LR 251 109 -142 -57% a0 75 -15 -16% 194 216 22 11%
A49 5B to Cromwel | Ave 2581 109 -142 -B7% a0 75 -15 -16% 194 216 22 11%
Cromwell gve to 249 ME 12 15 3 28% 15 21 g 41% 34 39 5 16%
Cromuwell Ave to Sandy Lo west 19 24 5 28% 24 35 11 47%, 53 a2 9 13%
Adawinwick Road/ |Cromwel| 2ve to 249 5B 19 24 5 28% 24 35 11 47% 23 62 9 18%
4574 Crormwell Cromuwell Ave to Cromwel | Ave [U-turn) 19 24 5 28% 24 35 11 47%, 53 a2 9 13%
Avenuef Sandy Lane |£49 NE 4 4 1] 4% =) =] 1 15% g 11 3 9%
West A49 NB to Sandy Ln wWest 4 4 1] 4% = -] 1 15% =] 11 =] 0%
A49 ME to Cromwell fyve 4 4 1] 4% =) =] 1 15% g 11 3 9%
Sandy Lnwestto A49 NE 1a 1] =15 S84% 14 =l a2 GO5% 17 205 188 1092%
Sandy Ln West to Sandy Ln [U-turn 18 85 (=15 J84% 14 26 g2 605% 17 205 188 1092%
Sandy Lnwest to 449 3B 1a 1] =15 S84% 14 =l a2 GO5% 17 205 188 1092%
Sandy Ln West to Cromwel | sve 18 85 (=15 J84% 14 26 g2 605% 17 205 188 1092%
A49 MEB 16 14 -2 -10% 18 20 2 10% 21 25 4 18%
A48 Winwick Road @ 449 NB to Junction MINE Retail 16 14 -2 -10% 18 20 2 10% 21 25 4 18%
Junction MINE Retail Junction MIME Retail to 249 3B g ] 1] 4% & g u] -1% & & u] 0%
Park lunction MIME Retail to 249 KB 5 5 1] 6% 5 5 0 49 5 & 0 6%
249 LR =k 49 15 S8% 41 1] 25 G0% 152 139 -13 -9%
A49 5B to Junction NINE Retail 12 13 1] 3% 15 14 1 0% 14 14 0 -1%
A49 5B to Hawleys Lane 63 74 ] 10% 77 69 -9 -11% a0 85 4 6%

A49 3B to Lang Lane 1 1 1] 36% 0 u] 0f- i i Of-
A49 5B 155 183 27 18% 176 161 -15 -9% 194 185 -8 -4%
A48 ME to Hawleys Lane 14 17 -2 -12% 18 21 3 16% 24 29 5 19%
£89 Winwick Road/ A49 MB to Long Lane 9 12 3 27% 13 16 4 28% 14 19 5 38%
Hawleys Lanef 450 A49 MEB 14 17 -2 -12% 18 21 3 16% 24 29 5 19%
Lang Lane Long Lane to £449 5B 15 59 41 221% 20 53 33 169% 28 106 77 27 %
Long Lane to Hawleys Lane 76 75 -2 -2% 42 74 32 75% 55 103 48 GE%
Long Lane to 449 MBE 76 75 -2 -2% 42 74 32 = 55 103 43 G8%
Hawleys Lane to Long Lane 9 9 1] 3% &l g u] -2% 10 10 u] F%
Hawleys Lane to A49 5B 9 9 o 3% 9 8 u] -2% i} 10 u] 3%
Hawleys Lane to &49 WE 5 g 1 16% 5 g u] g% 7 7 u] 5%




Junction

Juncti

.'-"-.|:| pro

Length [metres)

Difference

Length [metres)

Difference

5]
A4S ME to Winwick Park swe 11 12 1 10% 43 63 46% 94 174 55%
A49 ME 11 12 1 10% 43 63 20 46% 94 174 &0 55%
A49 MB to Winwick Link Rd 11 12 1 10% 43 63 20 46% a4 174 g0 85%
Wirwick Park sve to A49 NE 3 3 1] 1% 3 3 0 1% 4 4 0 A%
449 Mewton Road/  ['Winwick Park Ave to Winwick Link Rd 3 3 a 1% 3 ] 0 1% 4 4 0 4%
A48 Winwick Link  |Wiredck Park Ave to A49 5B 3 3 i} 1% 3 3 1] 1% 4 4 1] 4%
Road/ Winwick Park [449 5B towinwick Link Rd &7 65 -1 -2 1] 41 5 15% 25 32 5 17%
Avenue A48 5B &7 65 -1 -2 1] 41 5 15% 25 32 5 17%
A49 3B towWinwick Park Ave 87 a5 =1L -2% 36 41 5 13% 28 32 5 17%
Wiirveick Link Rd to 249 5B 2 2 o -4% 3 3 u] 4% 3 3 u] 1%
Wik ck Link Rd to Winwick Park dwe 3 2 1] -59% 4 4 0 2% g 2 458%
Wiirvwick Link Rd to 2449 ME 3 o -5% u] 2% ] 2 45%
Ad9 HE 20 15 =2 -9% 27 41 14 22% 57 178 121 21 2%
A49 MEto Delp Ln 20 15 -2 -12% 27 41 14 23% a8 152 124 214%
A4S Mewton Road/ |a49 5k 51 35 -135 -26% 33 33 ] -1% 39 92 53 134%
Delph Lane A49 5B to Delph Lh 135 17 4 31% 17 15 1 5% 19 47 28 146%
Delph L to A49 MB & 7 1 11% 7 7 ] 5% g g 1%
Delph Lnto 249 5B o] g o 4% 7 7 u] 3% 9 9%
A49 MB to MB2WE 10 11 1 15% 12 15 1 10% 17 50 33 193%
A49 MB 10 11 1 15% 12 13 1 10% 17 =1l 33 195%
A48 MB to ME2 ER 10 11 1 15% 12 13 1 10% 17 =1l 33 195%
AdQ MEto A9 3B [U-Turn) 10 11 1 15% 12 13 1 10% 17 =1l 33 195%
ME2 EB to A4S ME 20 15 -2 -12% 43 3] 25 S9% 107 406 300 2581%
ME2 Junction 9 ME2 ER to A9 3B 20 15 -2 -12% 43 3] 25 S9% 107 406 300 2581%
A49 5B to ME2 ER 37 42 5 15% 42 a0 -2 -4% 43 43 1 1%
A49 5B 37 42 5 15% 42 a0 -2 -4% 43 43 1 1%
Ad49 5B to MBeZ2 WE 37 42 5 13% 42 40 -2 -4% 43 43 1 1%
MB2WE o A48 5B 13 13 -1 -4% 13 13 u] -1% 14 14 u] -1%
ME2 WE to A48 NB 13 13 =1L -4% 13 13 u] -1% 14 14 u] -1%




Junction

Approach

Callin

Daldin

Difference

Arctual

5]
Ad9Winwick Ry |442 5B to Birch fve a a i} a a o}

Birch &ve Birch Rd to 449 5B u} u} 0 0 u} a 0 0 af-
449 Winwick Road @ A49 MNE to Woburn Rd o o u] a o 0 1 45 44 3680%
Poplars dvenue A40 PR u} u} 0 i} u} a 1 A5 44 3680%
A40 50 15 a -15 -100% i} a a & 1 -5 -00%
A49 3B to Sandy LnWest 120 43 -143 -7 7% 32 53 21 67% 181 178 -3 -2%
A40 50 190 43 -148 ST 32 53 21 [T 181 178 -3 -2%
A49 5B to Cromwel | Ave 130 43 -145 =77 32 53 21 [ 131 173 -3 -2%
Crorewell Ave to 449 NE 10 10 1 6% 10 12 2 21% 27 32 5 20%
Cromwell &ve to Sandy Ln West 15 16 1 8% 16 20 3 21% 43 50 g 15%
A48 inwick Road/ [Crormewell Ave to 549 5B 15 16 1 % 16 20 3 21% 43 50 a 1a%
ASTA Crormweel | Crorveell Ave to Cromwell dwe [-turn) 15 16 1 39 16 20 3 21% 43 50 g 13%
Avenuef Sandy Lane |249 1B 2 -1 -25% 2 a -G% 3 3 3 106%
West A49 MBE to Sandy Lh West 2 -1 -28% 2 a -0 3 3 3 106%
A49 MNE to Cromwell fAve 2 -1 -28% 2 0 -8% 3 ] 3 106%
Sandy Ln West to 449 NB 12 43 31 2E1% a &0 51 EEE% 12 247 235 1919%
fandy Lh wWest to Sandy Ln [U-turn 12 43 31 261% a &0 g1 110 12 247 235 19019%
Sandy Lh Wiest to A49 5B 12 43 31 261% a a0 g1 S5E% 1z 247 235 1919%
Sandy Lh wWest to Cromwell Ave 12 43 31 261% E a0 =21 556% 12 247 235 1919%
A49 NB 24 14 -10 -4 2% 15 12 -3 -21% 14 20 & 45%
249 Winwick Road @ A49 ME to Junction MIMNE Retail 24 14 -10 -4 2% 15 12 -3 -21% 14 20 3 45%
Junction MINE Retail lunction MIME Retail to 249 58 [ [ u] -1% ] 0 -1% ] ] ] -1%
Park Junction MIME Retail to 449 NB 4 5 0 % 5 a 1% 5 |3 u} 4%
A40 50 105 44 -E0 -E5% 1z 40 22 120% 228 172 -B& -24%G
A49 5B to Junction MINE Retail 12 13 1 ang 12 12 a 4% 13 14 1 T
A49 5B to Hawleys Lane 71 72 1 2% 53 53 a 1% a5 an -5 -6%

A40 5B to Long Lane i i u] 1] i 0 u] 1] al-
A40 50 150 1339 -40 -22% 112 125 1lg lam 201 133 -G -4%
A49 MB to Hawleys Lane 11 g -3 -24% E 12 3 41% 10 12 1 14%
449 Winwick Road/ A49 MB to Long Lane 5 g 2 4 2% 7 11 3 42% 7 9 2 28%
Hawleys Lane/ 50 A40 PR 11 a -5 -24% a 12 3 41%, 10 12 1 14%
Long Lane Long Lane to A49 5B la o0 74 47 5% 1 g0 &4 407% 35 124 2] 250%
Lang Lane to Hawleys Lane a9 100 =k 44% 44 100 S6 127% 64 126 [=}8 Q5%
Lang Lane to A349 MNE 3] 100 31 44% 44 100 56 127% 64 126 61 Q5%
Hawleys Lane to Long Lane a a 1 10% ] a 0 -5%% =] ] 1 9%,
Hawleys Lane to 449 5B g a 1 10% g g a -5 g a 1 %
Hawleys Lane to 449 ME 3 4 1 30% 5 5 a -3% S 5 1 14%




PM AVERAGE QUEUE LENGTH COMPARISON

Difference
Junction Approach Daldin <]

A49 NE to Winwick Park swe 11 11 1] 1% 12 12 1] -2% 13 13 u] 2%
A49 NB 11 11 1] 1% 12 12 1] -2% 13 13 u] 2%
A49 NE to wWinwick Link Rd 11 11 1] 1% 12 12 1] -2% 13 13 u] 2%
Wit ck Park sve to A49 ME 1 2 1| 172% 1 1 1] 4% 2 1 145%
249 Mewton Road/ |vwinwick Park fve to winwick Link Rd 1 2 1l 172% 1 1 0 49, 2 1 148%
a4 winwick Link  [winwick Park dve to 2449 5B 1 2 1| 172% 1 1 1] 4% 2 1 145%
Road/ wWinwick Park (549 B towinwick Link Rd 16 16 1 3% 15 19 1 2% 19 20 u] 2%
Ayenue A49 5B 156 156 1 3% 15 19 1 8% 19 20 u] 2%
A49 5B o Winwick Park Ave 16 16 1 3% 15 19 1 &% 19 20 0 2%
Wiinwick Link Rd to 449 3B 1 1 u} 5% 2 2 u} 2% 2 0 0%
Wi reeich Link Rd to Winwick Park sve 2 2 1] 6% 4 4 1] 3% 4 1] 5%
Wiinwick Link Rd to 449 NE 2 2 u} 6% 4 4 u} 3% 4 0 3%
A48 NB 35 45 10 27% a0 7E 36 1% 59 74 15 25%
A49 MNE to Delp Ln 37 45 11 29% 39 7E 37 4% 59 74 14 24%
A49 Mewton Road) |440 5B 16 16 u} 2% 15 20 2 9% 22 25 7 30%
Delph Lane A49 5B to Delph Ln 10 14 3 32% 11 10 -1 -11% 14 11 -3 -19%
Delph Ln to A49 MB 17 20 3 16% 23 24 1 4% 27 29 2 6%
Delph Ln to 449 5B 15 15 2 16% 21 22 1 5% 24 26 2 %
A49 MNB to MB2 WE 11 12 2 14% 11 14 3 258% 12 17 5 358%
A49 NBE 11 12 2 14% 11 14 3 28% 12 17 5 358%
A49 MNB to ME2 EB 11 12 2 14% 11 14 3 258% 12 17 5 358%
A49 NEto A9 5B [U-Turn) 11 12 2 14% 11 14 3 28% 12 17 5 358%
MEZ EB to 4459 MNB 20 55 38| 184% 24 64 40 164% 27 92 65 242%
ME2 Junction 9 ME2 ER to A49 5B 20 55 38| 184% 24 64 40 164% 27 92 65 242%
A49 5B to ME2 ER 26 25 -1 -2% 32 31 1] -1% 34 42 g 24%
A49 5B 26 25 -1 -2% 32 31 i] -1% 34 42 g 24%
A49 5B to MB2WE 26 25 -1 -2% 32 31 1] -1% 34 42 g 24%
ME2WE to A49 5B 7 9 2 25% 9 2 20% 11 3 37%
ME2WE to A48 NB 7 9 2 25% 9 2 20% 11 3 3I7%




Junction

Junctiong M

Approach

al

Difference

al

Difference

imetres] s} )
Adinwick RAS 249 5B to Birch Ave 0 i] i] 1] i] 0 0 1] i]
Birch swe Birch Rd to A49 5B u] 1] 1] 1] 1] u] u] 1] 1]
249 Winwick Road @ A48 ME to Waburn Rd ] 1] 1] 1] 1] ] ] 1 1
Poplars venue A49 MB u] ] ] o ] u] u] 1 1

A40 LR u] i i 1] 1 1 u] 28 27| 91567%

A48 5B to Zandy Ln West 30 45 15 52% 73 Q0 16 22% Q1 175 84 93%

A40 LR 30 45 15 52% 75 a0 16 2% 91 175 g4 05%

249 5B to Crorel ] fve 30 45 15 S2% 73 a0 16 22% 91 175 g4 Q3%

Croriweel | dve to 449 ME 7 g 1 21% g ] 18% g 10 2 22%

Crormwel | dwe to Sandy Ln West 10 13 3 26% 12 15 21% 13 16 4 28%

AdQwimwick Roady | Crorpwel| Ave to 440 5B 10 13 3 26% 12 15 21% 13 1&g 4 28%

ASTS Crormwel | Croviweel | dve to Cromwel ] 2ve [U-turn) 10 13 3 26% 12 15 21% 13 16 4 28%

Awenuef Sandy Lane (240 ME 19 22 3 15% 25 42 16 65% 49 59 10 19%

West 249 NB to Sandy Ln West 149 22 3 15% 25 42 16 E5% 449 Ea 10 19%

249 NB to Cromwel| dve 149 22 3 15% 25 42 16 E5%% 44 54 10 19%

Sandy Ln West to 449 NE 41 ge 45| 108% 15 143 128 859% 21 171 150 7T12%

Zandy LnWest to Sandy Ln [U-turn 41 g6 45| 1058% 15 143 128 559% 21 171 150 F12%

Sandy LnWest to 449 3B 41 a6 45| 108% 15 143 128 850% 21 171 150 FL2%

Sandy Lnwest to Crarmwel| sve 41 ga 45| 108% 15 143 128 §59% 21 171 150 T1l2%

A40 ME 21 35 14 G7% 24 45 21 85% 43 45 i] 0%

249 Winwick Road @ A49 NB to Junction MNINE Retail 21 35 14 BT % 24 45 21 55% 43 43 i 02

Junction NINE Retail Junction MIME Retail to 449 5B 21 30 ] 45% 15 32 14 80% 19 25 =] 4%

Park lunction MINE Retail to 449 MB 15 27 a S0% 16 30 14 89% 17 23 [ 35%

A40 LR 1] 15 -201 -58% &l 44 -18 -29% =1 45 13 6%

A48 5B to Junction MINE Retail 10 12 3 29% 10 17 g 62% 12 15 3 268%

249 5B to Hawlevs Lane 21 16 -5 -24% 25 20 -5 -20% 21 20 -1 -89

A49 5B to Long Lane 17 1 17| -97% 14 3 -10 -75% 2 1 =2 -76%

A49 LR 167 124 =421 -25% 169 148 -20 -12% 154 led 10 7%

249 NB to Hawlevs Lane 35 40 5 15% 51 59 7 14% 63 159 76 120%

249 Winwick Road/ 240 0B to Long Lane 10 11 2 16% 10 16 -1 549 12 42 20 260%

Havrleys Lane/ 450 A49 ME 35 40 S 15% 51 5a 7 14% 63 159 76 120%

Long Lane Long Lane to A49 5B 9 24 15| laa% 11 25 17 146% 15 36 21 137%

Long Lane to Hawel evs Lane 46 50 3 8% 47 54 =] 13% 50 &5 15 30%

Lorg Lane to A49 ME 46 =1 3 8% 47 E4 -] 13% g0 &5 15 30%

Hawlevs Lane to Long Lane 26 28 2 7% 30 32 2 8% 30 38 g 28%

Hawlevs Lane to 449 3B 26 28 2 7% 30 32 2 8% 30 38 g 28%

Hawlevs Lane to 449 ME 149 20 1 5% 22 25 =] 14% 24 =11 =1 25%




Junction

Juncti

.'-"-.|:| pro

Length [metres)

Difference

sctual

Length [metres)

Difference

5] A 1
A4S ME to Winwick Park swe 11 12 1 6% 12 12 ] 1% 15 14 2 15%
A49 ME 11 12 1 6% 12 12 u] 1% 135 14 2 153%
A49 KB to Winwick Link Rd 11 12 1 6% 12 12 1] 1% 15 14 2 15%
Wireeick Park Awe to 449 NB 1 3 2 190% 1 1 1] -1% 1 4 2 161%
449 Mewton Road/  ['Winwick Park Ave to Winwick Link Rd 1 3 2 190% 1 1 1] -1% 1 4 2 161%
A48 Winwick Link  |Wiredck Park Ave to A49 5B 1 3 2 190% 1 1 1] -1% 1 4 2 161%
Road/ Winwick Park [449 5B towinwick Link Rd 15 19 1 7% 20 22 2 10% 22 50 25 125%
Avenue A49 5B 15 19 1 T 20 22 2 10% 22 50 28 125%
A49 3B towWinwick Park Ave 15 19 1 T 20 22 2 10% 22 a0 28 125%
Wiirveick Link Rd to 249 5B 1 1 o -3% 10 19 9 7% 23 104 gl 355%
Wiireeick Link Rd to winwick Park swe 2 2 0] 436 12 11 -1 -7% 10 B85 25 245%
Wiirvwick Link Rd to 2449 ME 2 o 43 12 11 -1 -T% 10 B85 25 245%
Ad9 HE 36 45 9 25% 45 56 11 24% 45 94 449 109%
A49 MEto Delp Ln 36 45 9 25% 45 56 11 25% 45 94 449 1086%
A4S Mewton Road/ |a49 5k 20 21 1 6% g1 g2 1 1% 159 292 1353 53%
Delph Lane A49 5B to Delph Lh 9 11 3 32% 10 10 u] 2% 10 45 39 402%
Delph L to A49 MB 56 61 5 9% a1 96 10 11% 103 103 -1 -1%
Delph Lnto 249 5B 53 57 5 9% 83 93 10 12% 100 949 -1 -1%
A49 MB to MB2WE 12 15 1 11% 12 16 4 33% 16 31 15 97%
A49 ME 12 15 1 11% 12 16 4 33% 16 31 15 A7%
A49 MBto ME2 EB 12 15 1 11% 12 16 4 33% 16 31 15 Q7%
A49 MBto A49 5B [10-Turn) 12 15 1 11% 12 16 4 33% 16 31 15 7%
ME2 EB to A49 NB 17 49 31 150% 22 a5 29 108% 21 g4 63 298%
ME2 Junction 9 rIG2 EB to A49 3B 17 49 31 150% 22 a6 29 105% 21 g4 63 295%
A49 5B to ME2 EB 37 37 a 0% 65 59 -6 -9% 72 a5 29 5%
Ad49 5B 37 37 a 0% 65 59 -6 -9% 72 a5 24 35%
Ad49 5B to MBeZ2 WE 37 37 0] 0% a5 59 -6 -9% 72 96 24 33%
MB2WE o A48 5B g 10 2 31% 13 14 1 T 19 39 20 103%
ME2 WE to A48 NB g 10 2 31% 13 14 1 T 19 39 20 103%




Junction

Junctiony Mowemen

Approach

Difference

Actual

5 5
249 Winwick Rd/  |449 5B to Birch Ave ] ] I ] 0 0 I af-
Birch sve Birch Rd to 449 5B ] ] u] o ] 0 u] o af-
245 Winwick Road @ A49 NE to wWoburn Rd ] ] 0 0 ] 0 0 4 4 42400%
Poplars Avenue A49 ME a a 0 a0 a ] 0 4 4 42400%
A4 5B 2 1 -1 -41% 102 ag -6 -5% 156 280 123 79%
A49 5B to Sandy LnWest 121 103 -17 -14% 314 325 11 3% 353 4249 76 22%
A4 SR 121 103 -17 -14% 314 325 11 3% 353 429 76 22%
A49 5B to Cromwel | Ave 121 103 -17 -14% 314 325 11 3% 353 429 7 22%
Cromeell Ave to 249 NB g a 1 16% g 10 1 17% 9 11 2 28%
Cromeell Ave to Sandy LnWest 12 14 2 20% 13 16 3 2%, 14 19 = 34,
A49winwick Road/ [Crorewell Ave to 240 5B 12 14 2 20% 13 16 3 220 14 12 = 340
ABT4 Crormweel | Cromwell sve to Cromwell 2ve [U-turn) 12 14 2 20% 13 16 3 22% 14 19 5 34%
Avenues Sandy Lane |449 ME 17 15 -2 -9% 23 31 8 33% 52 72 20 A0%
West A49 NE to Sandy Ln West 17 15 -2 -9% 23 31 3 353% 52 72 20 40%
A49 NE to Cromwel | dwve 17 15 -2 -9% 23 31 8 33% 52 72 20 40%
fandy Ln West to 442 ME 113 127 14 12% 17 254 236 1371% 30 258 228 TEEM
Sandy Lh wWest to Sandy Lh (U-turn 113 127 14 12% 17 254 236 1371% 30 258 228 ToE%
Sandy Lh Westto 449 5B 113 127 14 12% 17 254 236 1371% 30 258 228 ToE%
Sandy Ln west to Cromwell 2wve 113 127 14 12% 17 254 236 1371% 30 258 228 7aE%
A49 NB 28 27 0 -1% 32 37 5 15% 37 a6 a 25%
449 Winwick Road @ A49 MNE to Junction MIME Retail 28 27 u] -1% 32 37 ] 15% 37 46 a 25%
Junction NINE Retail Junction MIME Retail to 449 3B 37 52 15 41% 30 71 40 133% 29 43 14 49%
Park Junction MIME Retail to A49 NE 35 50 15 44% 28 1] 40 144% 27 a1 14 51%
A4 5B 196 74 -122 -62%, 204 173 -31 -15% 154 200 16 9%
A49 5B to Junction MINE Retail 12 14 2 17% 11 20 q 83% 13 14 1 8%
A49 5B to Hawleys Lane 35 27 -8 -24% 33 28 -5 -14% 30 22 -9 -29%
A49 5B to Long Lane 76 23 -53 -7 0% o] 41 =27 -40% 22 ] -22 -100%
A49 5B 248 227 =22 -9%g 252 247 -5 -2% 248 249 1 0%
A49 NB to Hawlevs Lane 27 27 -1 -3% 43 45 2 5% 44 2359 195 445%
25 Winwick Road/ A49 NE to Long Lane & 10 1 12% 9 14 4 45% 9 142 133 1421%
Harvrl eys Lane/ A50 A49 ME 27 27 -1 -3% a3 45 2 5% 44 259 195 445%
Lang Lane Long Lane to 449 5B 9 34 25 287% 11 a4 33 299% 22 50 28 124%
Long Lane to Hawleys Lane 30 74 43 142% 33 g2 48 150% a0 94 14 15%
Long Lane to &449 NE 30 74 43 142% 33 g2 49 150% a0 a4 14 18%
Hawleys Lane to Long Lane g2 51 =2 -39 =15 54 -4 -6% gl &4 13 27%
Hawleys Lane to A49 5B 52 51 -2 - 3% 58 54 -4 -6% 51 &4 13 27%
Havweleys Lane to 449 NB 37 39 2 5% an a1 1 3% 41 49 g 20%




Junction

Juncti

.'-"-.|:| pro

Length [metres)

sctual

Difference

Length [metres)

Difference

3|
A4S ME to Winwick Park swe 10 9 -5% 11 11 ] 3% 11 22 95%
A49 ME 10 9 -1 -5% 11 11 u] 3% 11 22 11 95%
A49 KB to Winwick Link Rd 10 a -1 -8% 11 11 1] 3% 11 22 11 5%
Wireeick Park Awe to 449 NB 1 4 2 190% 1 1 1] 16% 1 4 172%
449 Mewton Road/  ['Winwick Park Ave to Winwick Link Rd 1 4 2 190% 1 1 1] 16% 1 4 172%
A48 Winwick Link  |Wiredck Park Ave to A49 5B 1 4 2 190% 1 1 1] 16% 1 4 172%
Road/ Winwick Park [449 5B towinwick Link Rd 17 15 1 8% 19 21 2 10% 20 78 58 259%
Avenue A49 5B 17 15 1 8% 19 21 2 10% 20 78 58 259%
A49 3B towWinwick Park Ave 17 15 1 8% 19 21 2 10% 20 7 o248 259%
Wiirveick Link Rd to 249 5B 1 1 o 0% 33 21 -1z -37% 103 268 164 159%
Wiireeick Link Rd to winwick Park swe 2 2 0] 8% 40 27 -14 -34% 58 223 165 254%
Wiirvwick Link Rd to 2449 ME 2 o 0% 40 27 -14 -34% a8 223 165 254%
Ad9 HE 23 27 4 18% 24 32 9 36% 27 47 20 F3%
A49 MEto Delp Ln 21 26 5 22% 23 32 9 40% 27 47 20 TE%
A4S Mewton Road/ |a49 5k 17 17 a 2% 150 151 2 1% 267 443 176 BE%
Delph Lane A49 5B to Delph Lh o] 10 2 27% 9 44 35 375% 40 159 119 301%
Delph L to A49 MB 16 19 2 13% 36 67 31 57% 104 119 16 15%
Delph Lnto 249 5B 15 17 2 15% 33 64 31 Q3% 100 116 16 16%
A49 MB to MB2WE 9 9 1 5% 9 11 2 17% 10 15 45%
A49 ME ] a 1 8% 11 2 17% 10 15 45%
A49 MBto ME2 EB a 1 8% 11 2 17% 10 15 A45%
A49 MBto A49 5B [10-Turn) ] 1 8% 11 2 17% 10 15 A45%
ME2 EB to A49 NB 15 26 15 101% 14 26 12 89% 15 45 30 203%
ME2 Junction 9 ME2 EB to A49 3B 15 26 15 101% 14 26 12 9% 15 45 30 205%
A49 5B to ME2 EB 30 28 -2 6% 57 56 -1 -2% 75 a3 20 28%
Ad49 5B 30 28 -2 6% 57 56 -1 -2% 75 a3 20 28%
Ad49 5B to MBeZ2 WE 30 28 =2 -6% 57 56 -1 -2% 73 93 20 258%
MB2WE o A48 5B 7 11 L) 21% 10 14 L) 34% 11 23 12 103%
ME2 WE to A48 NB 7 11 21% 10 14 L) 34% 11 23 12 103%




Junction

Junctionf Movement

Approach

Dalin

Difference

Length [metr

Dakdin

D

Difference

Dalin

Actual

[rmetres)

Difference

5] 5]
A48 winwick RdS  [449 5B to Birch swve o a 0 u] 0 a
Birch fwe Birch Rd to 249 5B o o ] u] ] o
£49 Winwick Road @ A49 ME to Woburn Rd 1] 1] 0 u] 0 1]
Poplars &venue EALE 0 0 0 0 0 0
A49 5B 3 4 2 54% 85 gl -4 -4%
A49 5B to Sandy Lk West 131 a6 -64 -49% 363 344 -19 -5%
A49 5B 131 (=11 -64 -49% 363 344 -19 -5%
A49 5B to Cromaell fve 131 =11 -64 -49% 363 344 -19 -5%
Crormevel | &ve to A42 NE 7 g 1 1a8% 7 ] 1 18%
Crorwel | Ave to Sandy Ln West 11 13 e 1% 11 13 2 21% 13 16 3 2%
A49wWirick Road/ |Cromel| 2ve to 442 5B 11 13 2 21% 11 13 2 21% 13 16 S 24%
#4574 Crormwel | Crormwel | Ave to Crormweell Ave [U-turn) 11 13 2 21% 11 13 2 21% 13 16 3 24%
Avenues Sandy Lane (449 ME i T 7 a 1 A% =3 12 4 S6%
Wiest A48 NB to Sandy Ln West 0 7% 7 3 1 5% g 12 4 56%
A48 NB to Cromwell Awve ] 7% 7 g 1 8% g 12 4 S6%
Sandy LhWwestto 4439 NE 45 47 3 6% 9 1a7 159 1796% 12 251 240 2065%
Sandy LnWestto Sandy Ln (U-turn 45 47 5 6% 9 167 1549 1796% 12 251 240 2068%
Sandy Lnwest to 449 56 45 47 3 6% 9 167 159 1796% 12 251 240 2068%
Sandy LnWwest to Cromwel | &ve 45 47 & 6% 9 167 159 1796% 12 251 240 2065%
A49 NB 25 23 -2 -8% 29 21 -7 -26% 25 26 2 8%
£49 Winwick Road @ A49 ME to Junction MINE Retail 25 235 =3 -5% 29 21 -7 -26% 25 26 2 5%
Junction KINE Retail Junction MINE Retail to 449 5B 13 19 3 43% 11 34 23 212% 13 15 2 F5%
Park lunction MIME Retail to 249 MB 10 16 o] 61% 9 31 23 254% 11 16 5 47%
A49 5B 163 42 -121 -7 4% 154 153 -21 -14% 136 123 -13 -9%
A49 5B to Junction MIME Retail 10 13 &l 32% 12 13 & 51% 14 15 5 35%
449 3B to Hawleys Lane 44 28 -16 -36% 25 26 o 0% 27 22 -4 -15%
A49 5B to Lang Lane gl 19 -61 -7E% 79 45 -31 -39% 15 1] -15 -100%
A49 5B 230 146 -84 -37% 242 235 -7 -3% 234 231 -3 -1%
A48 NB to Hawlevs Lane 15 13 -5 -27% 21 15 -6 -28% 17 19 5 16%
249 Winwick Road/ A49 MB to Long Lane a g -1 -9% 9 10 1 11% g 9 1 %
Hawleys Lane/ 450 A49 NB 15 13 -5 -27% 21 15 -6 -258% 17 19 5 16%
Long Lane Long Lane to A49 5B a 27 158 205% 10 41 32 327% 16 52 36 221%
Long Lane to Hawleys Lane 23 45 22 Q4% 21 1] 45 213% 53 83 30 S6%
Long Lane to A49 NE 23 45 22 94% 21 =11 45 21353% 53 83 30 6%
Hawleys Lane to Long Lane 32 35 8 &% 37 48 9 24% 36 51 16 44%
Hawelevs Lane to 449 5B 32 35 3 8% 37 45 9 24% 36 51 16 44%
Hawelevs Lane to 449 ME 22 23 1 7% 25 385 13 51% 25 43 16 S6%




AM MAXIMUM QUEUE LENGTH COMPARISON

Junction Approach o
A49 MB to Winwick Park sve 94 110 16 17% 119 140 21 17% 130 171 41 31%
A49 MB 94 110 16 17% 1149 140 21 17% 130 171 41 31%
A49 MB to Winwick Link Rd 94 110 16 17% 119 140 21 17% 130 171 41 31%
wiirwwick Park Awe to 449 KB 28 30 2 8% 33 33 a 0% 31 31 -1 -2%
249 Mewton Road/ |vwinwick Park fve to winwick Link Rd 28 30 2 8% 33 33 1] 0% 31 31 -1 -2%
Adawireick Link  [winwick Park sve to 449 5B 28 30 2 8% 33 33 1] 0% 31 31 -1 -2%
Road/ winwick Park | 449 5B toowinwdck Link Rd 175 176 2 1% laa 156 9 6% 134 151 18 13%
Avenue A49 5B 175 176 2 1% 146 156 9 6% 154 151 138 13%
A49 5B towWinwick Park Ave 175 176 2 1% 146 156 9 6% 154 151 15 15%
Wiirweick Link Rd to 449 3B 32 35 1 2% 36 33 -5 -9% 37 36 1] -1%
Wi reeich Link Rd to Winwick Park sve 32 35 1 2% an 33 -7 -17% 41 35 = -5%
Wiirweick Link Rd to A49 NE 32 35 1 2% an 33 -7 -17% 41 35 -3 -G5%
A49 MB 125 146 15 14% 129 150 21 16% 140 165 23 16%
A49 MB to Delp Ln 152 151 15 14% 134 155 21 16% 145 167 23 16%
A49 Mewton Road/ (449 5B 196 230 33 17% 238 228 -10 -4% 256 275 16 A%
Delph Lane A49 5B to Delph Ln 75 110 37 51% 109 g2 -27 -25% 513 123 37 43%
Celph Ln to 449 NB a6 a5 a -1% a2 43 2 4% 46 52 g 12%
Delph Ln to A49 SB a3 42 -1 -2% 38 40 2 4% 42 a3 3 13%
A49 ME to ME2WE g3 112 29 35% a7 102 5 5% 102 106 4 4%,
A49 ME a3 112 29 35% a7 102 5 5% 102 106 4 4%,
A49 MEto ME2 EB g3 112 29 35% a7 102 5 5% 102 106 4 4%,
A49 MBto A49 5B [1J-Turn) a3 112 29 35% a7 102 5 5% 102 106 4 4%,
ME2 EB to A49 MB 141 195 S5 38% an 213 123 137% a3 218 125 134%
G2 Junction 2 MG2 EB to A4 5B 141 195 53 38% an 213 123 137% 93 218 125 134%
A49 5P to ME2 ER 154 161 & 4%, 161 165 4 2% 165 166 0 0%
A40 SR 154 161 & 4%, 161 165 4 2% 165 166 0 0%
A40 LR to ME2WE 154 161 & 4%, 161 165 4 2% 165 166 0 0%
PAG2 WE to A49 SB a3 a7 4 5% a3 a5 2 2% 102 105 3 3%
MIG2 WE to A49 MB 93 a7 4 5% 93 a5 2 2% 102 105 5 3%




Junction, Length [rmetres) Difference Length [metres) Difference

Junction Approach Craldin o CakAin C

[ 5] £s)
249 wWinwick RdS 249 5B to Birch Ave ] 1] Of- ] 1] af- ] 1] af-
Birch twe Birch Rd to A49 5B u] i] of- u] u] of- u] i] of-
249 Wirwick Road @ &49 ME to woburn Rd ] 1] Of- ] 1] af- ] 3 3|
Poplars Avenue A40 ME u] i] of- u] u] of- u] 3 3(-
A40 S u] i Of- u] a af- u] i af-
A49 5B to Sandy LnWest 347 250 -88| -25% 267 278 12 4% 322 385 63 20%
A49 SR 347 259 -g8| -25% 267 278 12 4% 322 385 63 20%
449 56 to Cromuwel | dve 547 250 -8a8| -25% 267 278 12 4% 522 385 63 209
Crorel| Swe to 449 HE g2 L 16 19% g9 10l 12 14% 122 124 2 2%
Cromeell Ave to Sandy Ln West g2 a3 16 19% g9 101 12 14% 122 124 2 2%,
A4 Winwick Roads |Crorewell fve to 449 5B g2 ag 16 19% ga 10l 12 14% 122 124 2 2%
A574 Cromwel | Cromewell Sve to Cromwel| sve [U-turn) g2 93 16 19% g9 101 12 14% 122 124 2 2%,
Avenuesf Sandy Lane 249 NE 7B ag 22 20% 73 a5 23 31% 105 117 12 11%
Wiest &49 ME to Sandy Lnwest 76 L 22 29% 73 a5 23 31% 105 117 12 11%
A49 MB to Cromewell Ave 76 ag 22 20% 73 a5 25 31% 105 117 12 11%
Sandy Lnwiest to 449 NE an 211 121 135% g2 215 133 164% g4 273 120 227%
Zandy Lnwest to Sandy Ln (U-turn ag 211 121 135% g2 215 153 164% G4 273 190 227%
Sandy Lhwiest to 449 5B an 211 121 135% a2 215 133 164% a4 273 190 227%
Zandy Lnwest to Cromwel | sve an 211 121 135% g2 215 133 164% g4 273 120 227%
A49 NE o8 138 81| 139% 134 140 ] 4% 147 160 13 9%
£49 Winwick Road @ A49 MB to Junction MINE Retail 58 158 51| 139% 154 140 =1 4% 147 160 15 9%
Junction MIME Retail Junction MIME Retail to 449 B 26 27 1 B2 27 27 1] -19% 28 29 2 5%
Park Junction MIME Retail to 449 NB 23 25 1 E% 25 24 1] -1% 25 27 2 %
A40 5E 109 111 1 1% 103 113 10 10% 133 120 -13 -10%
&49 5B to Junction MIMNE Retail a5 S6 1 2% 57 62 = 9% 29 54 1] 1%
&49 5B to Hawleys Lane 237 257 20 9% 254 234 -21 -8% 262 275 16 6%
A49 5B to Long Lane 1] 7 =79 -92% 5 15 14 599% 1 1 -1 -51%
A40 5E 279 306 28 10% 304 290 -13 -49% 318 320 2 1%
£49 MB to Hawleys Lane 157 152 =5 -3% 181 176 -4 -2% 176 211 35 20%
543 Winwick Road/ A49 MNB to Long Lane &1 62 1 2% &4 67 3 4% &4 68 3 5%
Haml eys Lane/ A50 A49 NE 157 152 =5 -3% 181 176 -4 -2% 176 211 35 20%
Lang Lane Long Lane to 449 5B a9 153 &4 7a% aa 142 55 G2% 120 154 53 28%
Long Lane to Hawleys Lane 139 145 9 £% 127 145 21 16% 131 145 18 13%
Long Lane to 449 NEB 159 148 9 5% 127 143 21 16% 151 148 15 15%
Hawleys Lane to Long Lane 44 45 1 2% 50 50 i] -1% 58 62 4 7%
Hawleys Lane to 449 5B 44 45 1 2% a0 =0 1] -1% o8 62 4 %
Haweleys Lane to 449 ME 438 48 0 -1% 53 53 i] 0% 54 £3 ] 16%




Junction

Juncti

.'-"-.|:| pro

Length [metres)

Difference

Length [metres)

Difference

A49 ME to Winwick Park ave 106 156 47% 244 287 18% 295 305 4%

A49 ME 106 156 50 47% 244 287 44 18% 295 305 11 4%

449 ME to Winwick Link Rd 106 156 50 47% 244 287 44 1d% 295 305 11 A%

Wirreick Park Ave to 449 NBE 36 37 1 3% 36 36 1] 0% 3 37 -2 -4%

49 Mewton Road/ |Winwick Park Ave to Winwick Link Rd 36 37 1 3% 36 36 1] 0% 3 37 -2 -4%
249 Winwick Link  |Wirick Park fve to 449 5B 36 57 1 3% 36 36 1] 0% 3 37 -2 -4%
Road/ Wirwick Park 242 5B toWinwick Link Rd 178 176 =2 -1% 146l 146l 1] 0% 151 1a0 i 6%
Awenue A49 5B 178 176 -2 -1% 16l 16l 1] 0% 151 1a0 6%

449 5B towinwick Park sve 178 17 =2 -1% 1ol 1ol 0 0% 151 1a0 6%

Wirwick Link Rd to 449 58 31 29 -2 -o% 41 33 -4 -9% L =13 20 5%

Wirnwick Link Rd to Winwick Park sve 31 29 =10 -4% 49 38 -11 -22% 107 155 439 46%

Wirnwick Link Rd to 449 NE 31 29 -1 -4% 49 33 -11 -22% 107 155 439 46%

£49 ME 131 1ol 30 23% 210 270 60 29% 319 394 75 23%

449 MEto Delp Ln 136 laa 30 22% 215 264 439 23% 323 393 75 23%

449 Newton Roady 249 5B 291 289 =2 -1% 320 269 -50 -16% 399 434 36 9%
Delph Lane £49 3B to Delph Ln 117 137 g1 69% 179 147 -32 -18% 279 379 100 36%
Delph Ln to 249 NB 46 47 2 3% 43 42 -1 -2% 42 46 4 10%

Delph Lh to 249 5B 40 42 2 6% 41 39 -2 -4% 40 43 2 6%

A49 MB to A2 WE 124 120 -4 -3% 131 124 -7 -5% 155 204 49 31%

A49 MR 124 120 -4 -3% 131 124 -7 -5% 155 204 43 31%

A49 MB to MG2 ER 124 120 -4 -3% 1351 124 -7 -5t 155 204 43 31%

449 MEto 449 5B (1U-Turn) 124 120 -4 -3% 1351 124 -7 -5% 155 204 43 31%

r62 ER to A49 NB 95 164 i 7% 1da 314 163 115% 3la 495 179 57%

rE2 Junction 9 ME2 EB to A49 3B 95 164 i 67% lda 314 163 115% 3la 495 179 57%
A49 5B to MEZ ER 165 169 4 2% 16§ 16§ 1] 0% 171 171 1] 0%

A48 5B 165 169 4 2% 1ad 1ad 1] 0% 171 171 1] 0%

A49 5B to MEZWh 165 1a9 4 2% 1lad 1lad 0 0% 171 171 0 0%

MAG2 W E to 445 5B aa gl -0 -T% g2 g0 -2 -3% g6 a7 2 2%

MA62 W B to 443 NB ga gl -6 -T% g2 g0 -2 -3% g6 a7 2 2%
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Approach

Lergth (metres)
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Length (metres
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D
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5]
249 Winwick Rd/  |449 5B to Birch sve u} 0 u} 0 u]

Birch swe Birch Rd to 449 3B 1 0 -1 -100% u} 0 ] 0 1 1
£45 Wirwick Road @ A49 ME toWoburn Rd u} 0 u] 1 7 1 445% ] 212 123 135%
Poplars Avenue 440 KB u} 0 ] 1 7 & 445% a9 212 123 1358%
&40 36 G o} -76 -100% a o} ] 19 65 45 2358%
A49 5B to Sandy LnWest 436 386 -50 -12% 316 33z 15 5% 423 4432 19 4%
A49 5B 436 386 -50 -12% 3la 332 15 5% 423 442 13 4%
A49 58 to Cromwel |l Ave 436 386 -50 -12% 316 332 15 5% 425 4432 19 4%
Crormwel] Ave to 249 NE 97 124 25 25% 119 128 10 9% 131 131 1 0%
Crorewell Ave to Sandy Ln West a7 124 25 25% 119 128 10 g% 131 131 1 0%
&390 inwick Roady |Croreeell Ave to 440 5B o7 124 25 28% 119 128 10 %% 131 131 1 0%
A574 Cromwel | Cromewell Sve to Cromwel| sve [U-turn) 97 124 28 28% 119 123 i} 8% 131 131 1 0%
Awenuef Sandy Lane |249 [E 85 a5 ] 11% 105 101 -4 -4% 127 151 24 19%
West A49 ME to Sandy Lnwest 85 a5 =] 11% 105 101 -4 -4% 127 151 24 19%
A49 ME to Crormwel] Ave 85 a5 ] 11% 105 101 -4 -4% 127 151 24 19%
Sandy Lhwestto 449 ME 115 286 171 145% 110 293 1582 165% 123 295 172 140%
Zandy LnWest to Sandy Ln (U-turn 115 286 171 145% 110 293 1582 165% 123 295 172 140%
Sandy Lhwestto 249 B 115 286 171 145% 110 293 182 155% 1235 295 172 140%
Sandy Lhwest to Crormwell Ave 115 286 171 145% 110 293 1582 1a5% 123 295 172 140%
&40 MNB 150 139 -10 -7 156 1la3 7 4% 1a3 173 10 5%
£49 Winwick Road @ A49 ME to lunction MINE Retail 150 139 -10 -7 156 163 7 4% 163 173 10 5%
Junction NIME Retail Junction MIME Retail to 449 5B 27 28 1 304 27 27 ] 1% 30 33 3 0%
Park Junction MIMNE Retail to 249 MNE 25 25 1 3% 25 25 u] 1% 25 31 3 10%
&40 SR 20 241 a0 20% 225 224 -1 0% 350 297 -E5 -15%
449 5B to Junction MIME Retail gl 63 2% God 68 4 6% -] 65 -5 -5%
449 5B to Hawleys Lane 3la 326 ] 3% 320 312 -5 -3% 320 325 5 1%

449 3B to Lang Lane 35 34 -4 -11% u} 0 1] 0 0 u}
&40 SR 327 334 7 2% 325 325 ] 0% 334 329 -5 -1%
449 ME to Hawleys Lane 174 176 1 1% 177 211 34 19% 220 235 15 T
548 Winwick Road/ A40 MB to Long Lane 75 1038 28 37 106 131 25 24% 114 150 36 31%
Harl evs Lane/ A50 &40 MNB 174 176 1 1% 177 211 34 19% 220 235 15 T
Long Lane Long Lane to 449 3R 136 164 28 20% 147 175 28 19% 155 185 32 21%
Long Lane to Hawleys Lane 160 160 =1 0% 150 169 14 13% 152 176 24 16%
Long Lane to 449 MBE 1&0 1&0 -1 0% 150 169 13 135% 152 176 24 16%
Hawleys Lane to Long Lane =13 &1 -5 -7% 58 &6 a 15% 75 73 -3 -3%
Hawleys Lane to 2449 3B |11 6l -5 -7 1] a3 =] 15% 75 73 -5 -3%
Haweleys Lane to 449 ME %] 54 -5 -B% 53 &5 12 25% 75 70 -5 -E%




Junction

Juncti

.'-"-.|:| pro

Length [metres)

Difference

Length [metres)

Difference

A49 ME to Winwick Park ave 78 a7 25% 159 221 17% 259 307 18%

A49 ME 7 a7 19 25% 159 221 32 17% 259 307 435 18%

449 ME to Winwick Link Rd 7 a7 19 25% 159 221 32 17% 259 307 43 16%

Wirreick Park Ave to 449 NBE 25 25 0 1% 27 27 1] 0% 27 27 -1 -2%

49 Mewton Road/ |Winwick Park Ave to Winwick Link Rd 25 25 0 1% 27 27 1] 0% 27 27 -1 -2%
249 Winwick Link  |Wirick Park fve to 449 5B 25 25 0 1% 27 27 1] 0% 27 27 -1 -2%
Road/ Wirwick Park 242 5B toWinwick Link Rd 175 174 =l 0% 142 158 16 11% 100 138 40 0%
Awenue A49 5B 175 174 -1 0% 142 158 16 11% 100 138 40 0%

449 5B towinwick Park sve 175 174 =10 0% 142 153 16 11% 100 139 40 40%

Wirwick Link Rd to 449 58 25 26 0 1% 27 28 1 S% 30 31 1 3%

Wirnwick Link Rd to Winwick Park sve 29 26 -3 -11% 27 28 1 5% 31 513 35 115%

Wirnwick Link Rd to 449 NE 29 26 -3 -11% 27 28 1 S% 31 513 35 115%

£49 ME 135 149 14 10% 149 245 96 65% 259 373 114 44%

449 MEto Delp Ln 140 134 14 10% 152 249 a7 63% 263 377 114 43%

449 Newton Roady 249 5B 245 202 -435 -15% 161 170 9 6% 233 332 99 43%
Delph Lane £49 3B to Delph Ln g8 73 -15 -17% G4 £l 12 14% 100 217 117 117%
Delph Ln to 249 NB 47 40 =7 -14% 40 40 1] 0% 44 49 = 12%

Delph Lh to 249 5B 44 38 -6 -135% 36 36 1] 0% 40 45 5 13%

A49 MB to A2 WE 77 94 17 22% 93 99 6 T 110 156 46 42%

A49 MR 77 EL 17 22% EE EE] 3 7% 110 156 46 42%

A49 MB to MG2 ER 77 24 17 22% 23 29 4 7% 110 156 46 42%

449 MEto 449 5B (1U-Turn) 77 24 17 22% 23 29 4 7% 110 156 46 42%

r62 ER to A49 NB g2 135 53 65% 136 232 95 7% 285 506 221 7%

rE2 Junction 9 ME2 EB to A49 3B g2 135 53 5% 136 232 95 7% 285 506 221 7%
A49 5B to MEZ ER 157 164 7 5% 159 146l 2 1% 164 1a2 -2 -1%

A48 5B 157 164 7 5% 159 146l 2 1% 164 1laz2 -2 -1%

A49 5B to MEZWh 157 1a4d 7 5% 159 1ol 2 1% 1ad a2 -2 -1%

MAG2 W E to 445 5B 64 a4 0 1% 72 a9 -2 -3% 74 74 0 0%

MA62 W B to 443 NB 64 a4 0 1% 72 69 -2 -3% 74 74 0%
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5]
249 wWinwick RdS 249 5B to Birch Ave 1] ] 1] ] 1]

Birch twe Birch Rd to A49 5B 1 u] -1 -100% i] u] u] u] u] i]
249 Wirwick Road @ &49 ME to woburn Rd 1] ] 1] 1] ] 1] 19 158 138 71l1%
Poplars Avenue A40 ME i] u] u] i] u] u] 19 158 133 F11%
A40 S 57 u] -57 -100% i u] a 42 20 =22 -53%
A49 5B to Sandy LnWest 349 200 -149 -43% 166 254 g8 53% 382 417 35 9%
A49 SR 3449 200 -149 -43% 166 254 fat=} 53% 382 417 35 9%
449 56 to Cromuwel | dve 349 200 -149 -45% 166 254 g8 53% sa82 417 55 9%
Crorel| Swe to 449 HE 77 g7 10 13% 87 a7 11 12% 123 129 & 5%
Cromeell Ave to Sandy Ln West 77 a7 10 13% a7 a7 11 12% 123 129 3 5%,
A4 Winwick Roads |Crorewell fve to 449 5B o a7 10 13% =i a7 11 12% 123 129 & %
A574 Cromwel | Cromewell Sve to Cromwel| sve [U-turn) 77 a7 10 13% ar a7 11 12% 123 129 f 5%,
Avenuesf Sandy Lane 249 NE &0 54 =1 - 2% 54 449 -9 -16% 75 a7 22 29%
Wiest &49 ME to Sandy Lnwest &0 L] -1 -2% 58 49 -9 -16% 75 a7 22 29%
A49 MB to Cromewell Ave &0 54 =1 - 2% 54 449 -9 -16% 75 a7 22 20%
Sandy Lnwiest to 449 NE 91 209 115 130% 7a 254 176 225% a5 293 198 208%
Zandy Lnwest to Sandy Ln (U-turn 91 209 115 150% 7 254 176 225% a5 293 198 208%
Sandy Lhwiest to 449 5B ol 209 115 130% 7a 254 176 225% ag 293 lag 208%
Sandy Lnwest to Cromwel | swve 91 209 115 130% 78 254 176 225% 95 293 198 208%
A49 NE 129 110 -19 -15% 112 103 -8 -7% 103 125 23 22%
£49 Winwick Road @ A49 MB to Junction MINE Retail 129 110 -19 -15% 112 103 -G -7% 103 125 25 22%
Junction MIME Retail Junction MIME Retail to 449 B 25 27 1 5% 25 25 1 2% 27 a0 4 14%
Park Junction MIME Retail to 449 NB 23 24 1 6% 22 23 1 3% 24 28 4 15%
A40 5E 2449 224 -25 -10% 133 164 31 249 345 363 18 5%
&49 5B to Junction MIMNE Retail 53 26 4 7% 53 57 4 T 65 S8 =7 -10%
&49 5B to Hawleys Lane 295 2898 u] 0% 294 261 -33 -11% 315 323 g 3%

A49 5B to Long Lane 1 1 a 55% i ] a ] ] i
A40 5E 315 310 -5 -2% 311 295 -16 -5% 334 328 -6 -29%
£49 MB to Hawleys Lane 122 103 -19 -16% 120 138 17 14% 125 142 17 14%
543 Winwick Road/ A49 MNB to Long Lane 47 &0 13 28% &0 an 20 33% 56 al 25 449
Haml eys Lane/ A50 A49 NE 122 103 -19 -16% 120 138 17 14% 125 142 17 14%
Lang Lane Long Lane to 449 5B 131 171 a0 531% 115 181 =13 57% 158 192 54 22%
Long Lane to Hawleys Lane 166 165 =1 -1% 139 173 34 24% 153 183 30 19%
Long Lane to 449 NEB 166 165 -1 -1% 159 173 34 24% 153 1583 30 19%
Hawleys Lane to Long Lane 48 = 3 6% 48 41 =7 -14% 47 =12 a 18%
Hawleys Lane to 449 5B 48 a2l 3 6% 48 41 -7 -14% 47 a5 g 18%
Haweleys Lane to 449 ME 35 349 3 0% 46 43 -4 -8% 43 47 4 9%




PM MAXIMUM QUEUE LENGTH COMPARISON

Difference
Junction Approach o

A49 MB to Winwick Park sve 102 95 -4 -4% 127 110 -17 -13% 112 126 13 12%
A49 MB 10z EL -4 -4% 127 110 -17 -13% 112 126 13 12%
A49 MB to Winwick Link Rd 102 95 -4 -4% 127 110 -17 -13% 112 126 13 12%
wiirwwick Park Awe to 449 KB 10 15 g Fa% 10 11 1 5% 10 15 g 73%
249 Mewton Road/ |vwinwick Park fve to winwick Link Rd 10 15 g Fa% 10 11 1 5% 10 15 g 7 3%
Adawireick Link  [winwick Park sve to 449 5B 10 15 g Fa% 10 11 1 5% 10 15 g F3%
Road/ winwick Park | 449 5B toowinwdck Link Rd 73 a0 16 22% 79 a5 17 21% g2 94 12 14%
Avenue A49 5B 75 a0 16 22% 79 L 17 21% g2 EL 12 14%
A49 5B towWinwick Park Ave 75 an 16 22% 79 a5 17 21% g2 94 12 14%
Wiirweick Link Rd to 449 3B 27 27 a -1% 27 28 1 4% 29 29 0%
Wi reeich Link Rd to Winwick Park sve 27 27 a -1% 27 25 1 4% 29 29 0%
Wiirweick Link Rd to A49 NE 27 27 a -1% 27 28 1 4% 29 29 0%
A49 MB 244 290 A6 19% 260 365 106 1% 5311 325 16 5%
A49 MB to Delp Ln 245 294 A4 19% 264 370 106 0% 316 332 16 5%
A49 Mewton Road/ (449 5B 151 140 9 7% 139 162 25 17% 156 155 33 21%
Delph Lane A49 5B to Delph Ln =11 g2 22 37% 13 &0 -G -10% 74 71 -8 -10%
Celph Ln to 449 NB g9 100 11 12% 105 111 4 4% 127 132 5 A%
Delph Ln to A49 SB a5 L 11 13% 104 108 4 4% 124 128 4%,
A49 ME to ME2WE 108 123 14 13% 114 136 21 19% 103 126 23 22%
A49 ME 108 123 14 13% 114 136 21 19% 103 126 23 22%
A49 MEto ME2 EB 108 123 14 13% 114 136 21 19% 103 126 23 22%
A49 MBto A49 5B [1J-Turn) 108 123 14 13% 114 136 21 19% 103 126 23 22%
ME2 EB to A49 MB 124 265 142 115% 134 268 134 9% 146 318 173 119%
G2 Junction 2 MG2 EB to A4 5B 124 265 142 115% 134 268 134 9% 14F 318 173 119%
A49 5P to ME2 ER 154 153 -1 -1% 159 161 1 1% 163 166 1%
A40 SR 154 153 -1 -1% 159 161 1 1% 163 166 1%
A40 LR to ME2WE 154 153 -1 -1% 159 161 1 1% 163 166 1%
PAG2 WE to A49 SB 50 74 24 45% 52 78 26 493 53 a2 28 53%
MIG2 WE to A49 MB 50 74 24 45% 52 78 26 49%, 53 g2 23 53%




Junction

DaoMin

[metres)

Difference

Actual

[met

A Winwick Rd/ 249 5B to Birch Ave I 0 0 ] 0 ] ] 0 ]
Birch dwe Birch Rd to 449 3B a0 0 0 a 0 a a 0 a
£49Winwick Road @ A49 NE towoburn Rd a u] u] 1 ] 5 376% o 15 15
Paplars Avenue A49 NE a0 0 0 1 g 5 376% a 13 18

A4S SR a u] u] o 16 16 4 239 235 6359%

449 5B to Sandy Ln wWest 150 293 113  63% 330 373 44 13% 337 492 155 6%

A49 5B 180 293 113 63% 330 373 a4 13% 337 4492 155 46%

A49 5B to Crormwel| Ave 1580 293 113 63% 330 373 44 13% 357 492 155 46%

Crormwel| fve to 449 MNB 65 76 11| 17% 72 g0 & 12% 59 85 16 23%

Crormaeel| Ave to Sandy Lh west 65 TG 11 17% T2 o g 12% &3 g5 1a 23

A49Wimwick Road/ | Crormeeel| 2ve to 249 5B 65 76 11 17% 72 80 g 12% (=] 85 16 253%

4574 Crormeell Cromeel| &ve to Crarmwell 2ve [U-turn) 65 76 11 17% 72 a0 a 12% Ga 4] 16 23%

Avenuef Sandy Lane |A49 1B 203 212 4 2% 218 247 29 13% 265 270 5 2%

West A49 NB to Sandy Ln West 205 212 4 2% 215 247 29 13% 265 270 5 2%

A49 NE to Cromwel ] e 208 212 4 2% 218 247 29 13% 265 270 5 2%

fandy Lnwest to A49 NE 176 292 117 67% 145 254 145 102% 166 296 130 7E%

Sandy Ln West to Sandy Lo (U-turn 176 292 117 67 % 145 294 145 102% 166 296 150 TE%

Sandy LnWest to 449 5B 176 292 117 67% 145 294 145 102% 166 296 130 8%

Sandy Ln West to Cromwell Ave 176 292 117 67% 145 294 148 102% a6 296 130 7E%

A49 NB 225 220 -5 -2% 232 251 19 8% 242 260 18 T

A48 Winwick Road @ A4a h_JB to .Iunctiu:un_NINE Retail 225 220 -5 -2% 252 251 1a 8% 242 260 1& 7%

Junction MINE Retail Junction MIME Retail to 249 58 6l Q0 29 48% S0 93 47 Q4% a0 758 17 29%

Park Junction MIME Retail to 449 NB 59 ga 29 S0% a5 a5 a7 8% =1:] 75 17 30%

A4S SR 249 154 -96| -38% 353 255 -98 -28% 247 288 41 17%

A49 5B to Junction NIME Retail 45 65 16 33% 54 g5 31 SE% &4 71 7 11%

A49 5B to Hawleys Lane 137 118 -13 -14% 192 183 -9 -5% 211 160 -51 -24%

A49 3B to Long Lane 3] 35 -34| -50% g2 13 -16 -19% 37 30 -7 -18%

A49 SR 337 328 -10 -3% 337 335 -2 -1% 333 338 4 1%

A49 NE to Hawleys Lane 332 346 14 4%, 352 413 32 8% 421 504 g3 20%

£89 Winwick Road/ A49 MB to Long Lane 145 158 10 7% 153 241 g8 57% 206 388 152 58%

Hawl eys Lane/ ASD A49 NE 332 346 14 4% 352 413 32 g% 421 S04 g3 20%

Lang Lane Long Lane to 449 5B a4 151 57 61% 120 154 34 29% 155 153 1& 13%

Lang Lane to Hawleys Lane 137 143 & 4% 141 149 g 6% 145 148 4 3%

Long Lane to 449 MNE 157 143 g 4% 141 143 g 6% 145 1438 4 3%

Hawleys Lane to Long Lane 120 124 4 4% 122 126 4 3% 121 126 5 4%

Hawleys Lane to £49 B 120 124 4 4% 122 126 a4 3% 121 126 5 4%

Hawleys Lane to 449 HE 120 128 7 6% 126 131 5 4% 127 132 5 4%




Junction

Junctio

Approach

Length [metres)

Callin

[u]

Difference

ength [metres)

Dakdin [n]

Difference

Length [metr

Dakdin

5]
A4S ME to Winwick Park swe 97 104 7 T% 117 111 -5% 111 154 21%
A49 ME 97 104 7 T 117 111 -5 -5% 111 154 23 21%
A49 MB to Winwick Link Rd a7 104 7 7o 117 111 -5 -5% 111 134 23 21%
Wirwick Park sve to A49 NE 12 26 14 125% 11 12 2 14% 13 27 14 104%
449 Mewton Road/  ['Winwick Park Ave to Winwick Link Rd 12 26 14 125% 11 12 2 14% 15 27 14 104%
A48 Winwick Link  |Wiredck Park Ave to A49 5B 12 26 14 125% 11 12 2 14% 13 27 14 104%
Road/ Winwick Park [449 5B towinwick Link Rd TG a5 15 25% g1 104 22 27% a5 151 55 5%
Avenue A48 5B TG a5 15 25% g1 104 22 27% a5 151 55 57%
A49 3B towWinwick Park Ave Ei=| 95 15 23% g1 104 22 27% 95 151 25 27%
Wiirveick Link Rd to 249 5B 26 24 -1 -5% 135 143 9 0% 257 453 201 FE%
Wiireeick Link Rd to winwick Park swe 26 24 =1L -5% 151 g9 -63 -41% 12a 363 237 159%
Wiirvwick Link Rd to 2449 ME 26 24 -1 -5% 151 g9 -63 -41% 126 363 237 159%
Ad9 HE 222 302 79 36% 278 324 46 17% 297 373 e 26%
A49 MEto Delp Ln 227 306 79 35% 283 329 46 16% 301 378 e 25%
A4S Mewton Road/ |a49 5k 140 145 g 6% 320 305 -16 -5% 429 453 55 15%
Delph Lane A49 5B to Delph Lh 49 67 15 37% &0 a0 31 51% 65 155 117 171%
Delph L to A49 MB 181 153 2 1% 159 155 -2 -1% 155 158 ] 0%
Delph Lnto 249 5B 177 179 2 1% 155 154 -2 -1% 154 154 u] 0%
A49 MB to MB2WE 112 117 5 5% 116 155 19 17% 151 160 9 6%
A49 MB 112 117 5 5% 116 135 19 17% 151 le0d 9 6%
A48 MB to ME2 ER 112 117 5 5% 114 135 19 17% 151 1a0 El 6%
AdQ MEto A9 3B [U-Turn) 112 117 5 5% 114 135 19 17% 151 1a0 El 6%
ME2 EB to A4S ME 104 241 157 152% 127 226 a9 7% 120 265 147 125%
ME2 Junction 9 ME2 ER to A9 3B 104 241 157 152% 127 226 a9 7% 120 265 147 125%
A49 5B to ME2 ER 161 151 -1 0% 171 165 -3 -2% 175 179 2%
A49 5B 161 151 -1 0% 171 165 -3 -2% 175 179 2%
Ad49 5B to MBeZ2 WE 16l 161 =1L 0% 171 168 -3 -2% 175 179 2%
MB2WE o A48 5B 23 go 27 20% 73 g9 16 21% 93 143 a0 23%
ME2 WE to A48 NB 23 go 27 20% 73 g9 16 21% 93 143 a0 23%




Junction

Junction,

Approach

Lergth [metres)

0]

in

Difference

Length (rmet

Cokdin

Length (metres

Do

lin

D

Difference

ual

249 wWinwick RdS 249 5B to Birch Ave 1] ] 1] ] ]
Birch twe Birch Rd to A49 5B i] u] of- i] u] u] u] u] i]
249 Wirwick Road @ &49 ME to woburn Rd 3 2 =1 -31% 1] 5 5 3 33 31 1121%
Poplars Avenue A40 ME 3 2 -1 -531% i] 5 5 3 33 51 1121%
A40 S 28 37 9 S1% 4149 384 -35 -8% 465 so7 43 9%
A49 5B to Sandy LnWest 390 3490 u] 0% 485 510 25 5% 512 513 1 0%
A49 SR 390 380 1] 0% 485 510 25 5% 512 513 1 0%
449 56 to Cromuwel | dve 390 540 u] 0% 485 510 25 5% 512 513 1 0%
Crorel| Swe to 449 HE [=1=3 76 9 13% 71l f=10] 9 12% 70 g7 18 26%
Cromeell Ave to Sandy Ln West 63 76 9 13% 71 a0 9 12% 70 a7 13 26%
A4 Winwick Roads |Crorewell fve to 449 5B =13 TE a 13% 71 a0 a 12% F0 a7 18 26%
A574 Cromwel | Cromewell Sve to Cromwel| sve [U-turn) 63 76 9 13% 71l an 9 12% 70 a7 13 26%
Avenuesf Sandy Lane 249 NE 192 177 -15 -8% 221 230 a 4% 261 261 i] 0%
Wiest &49 ME to Sandy Lnwest 192 177 -15 -8% 221 230 ] 4% 261 261 1] 0%
A49 MB to Cromewell Ave 192 177 -15 -8% 221 250 a 4% 261 261 i] 0%
Sandy Lnwiest to 449 NE 262 292 31 12% 142 293 151 106% 178 293 114 64%
Zandy Lnwest to Sandy Ln (U-turn 262 292 31 12% 142 293 151 106% 178 293 114 64%
Sandy Lhwiest to 449 5B 262 282 31 129% 142 293 151 106% 178 293 114 G4
Sandy Lnwest to Cromwel | swve 262 292 31 12% 142 293 151 106% 178 293 114 64%
A49 NE 225 210 -15 -7% 232 238 5 2% 244 255 12 5%
£49 Winwick Road @ A49 MB to Junction MINE Retail 225 210 -15 -7% 252 258 5 2% 244 255 12 5%
Junction MIME Retail Junction MIME Retail to 449 B an 116 26 289% &0 150 71 509 g8 1132 25 28%
Park Junction MIME Retail to 449 NB g8 113 26 29% 77 148 71 91% g6 111 25 29%
A40 5E 396 282 -114 -29% 416 419 3 1% 422 439 16 4%
&49 5B to Junction MIMNE Retail 58 63 4 6% 57 a5 38 B7% 63 a5 2 3%
&49 5B to Hawleys Lane 302 260 -42 -14% 274 273 u] 0% 305 168 -137 -45%
A49 5B to Long Lane 105 159 35 35% 173 104 -G8 -40% 35 1 -34 -95%
A40 5E 340 339 -1 0% 343 338 -6 -2% 340 341 1 0%
£49 MB to Hawleys Lane 283 294 11 4% 334 396 62 19% 381 S09 128 34%
543 Winwick Road/ A49 MNB to Long Lane 75 105 29 30% 100 158 5a 58% a0 502 411 455%
Haml eys Lane/ A50 A49 NE 283 294 11 4% 334 396 62 19% 381 S09 128 34%
Lang Lane Long Lane to 449 5B g3 154 71 859% 113 154 a0 S6% 150 154 4 5%
Long Lane to Hawleys Lane 141 150 9 6% 140 149 9 6% 149 151 2 1%
Long Lane to 449 NEB 141 150 a 6% 140 149 a 6% 149 151 2 1%
Hawleys Lane to Long Lane 126 126 1 0% 126 127 i] 0% 127 126 =1 -1%
Hawleys Lane to 449 5B 126 126 1 0% 126 127 u] 0% 127 126 -1 -1%
Haweleys Lane to 449 ME 132 133 1 1% 132 133 i] 0% 133 132 =1 -1%




Junction

Juncti

.'-"-.|:| pro

Length [metres)

Difference

Length [metres)

Difference

A4S ME to Winwick Park swe 77 72 -7 G4 94 12% &7 138 558%

A49 ME 77 72 -6 =T G4 94 10 12% &7 138 51 558%

A49 MB to Winwick Link Rd 77 72 -G -7 g4 a4 10 12% g7 135 51 D&%

Wirwick Park sve to A49 NE 12 25 13 105% 11 13 2 18% 11 23 12 107%

449 Mewton Road/  ['Winwick Park Ave to Winwick Link Rd 12 25 15 105% 11 15 2 18% 11 23 12 107%
A48 Winwick Link  |Wiredck Park Ave to A49 5B 12 25 13 105% 11 13 2 18% 11 23 12 107%
Road/ Winwick Park [449 5B towinwick Link Rd 3] g5 17 24% 75 a0 15 19% 77 166 a0 117%
Avenue A48 5B 3] g5 17 24% 75 a0 15 19% 77 166 a0 117%

A49 3B towWinwick Park Ave [15] g5 17 24% 75 a0 15 19% 77 16 a0 117%

Wiirveick Link Rd to 249 5B 22 24 2 7% 174 135 -36 -21% 2892 212 220 Fo%

Wiireeick Link Rd to winwick Park swe 22 24 2 T loa 159 -7 -4% 235 511 2768 117%

Wiirvwick Link Rd to 2449 ME 22 24 7% loa 159 -7 -4% 235 511 2768 117%

Ad9 HE 133 153 21 1a% 151 202 7l 24% 145 241 93 83%

A49 MEto Delp Ln 13a 155 22 16% 138 207 7l 22% 153 246 93 61%

A4S Mewton Road/ |a49 5k 120 154 14 12% 2583 296 13 5% 390 458 98 25%
Delph Lane A49 5B to Delph Lh 39 46 7 19% 45 155 93 205% 1a7 247 141 132%
Delph L to A49 MB 54 94 10 12% 141 172 31 22% 152 152 ] 0%

Delph Lnto 249 5B 80 a0 10 12% 157 165 31 23% 175 178 u] 0%

A49 MB to MB2WE 7a fats] 12 16% fats] a7 9 10% a0 105 15 16%

A49 MB bl 1] 12 16% 1] a7 9 10% ] 105 15 1la%

A48 MB to ME2 ER bl 1] 12 16% 1] a7 El 10% a0 105 15 16%

AdQ MEto A9 3B [U-Turn) bl 1] 12 16% 1] a7 El 10% a0 105 15 16%

ME2 EB to A4S ME 77 152 105 1356% g7 179 a3 107% g9 203 114 127%

ME2 Junction 9 ME2 ER to A9 3B 77 152 105 1356% g7 179 a3 107% g9 203 114 127%
A49 5B to ME2 ER 145 151 & 4% 165 1&6 2 1% 165 172 2%

A49 5B 145 151 & 4% 165 1&6 2 1% 165 172 2%

Ad49 5B to MBeZ2 WE 145 151 5] 436 163 loa 2 1% 168 172 2%

MB2WE o A48 5B 44 71 26 a0% [=10] Fa| 11 18% 24 94 40 Fa%

ME2 WE to A48 NB 44 7l 26 a0% (=11 i) 11 185% 54 94 40 Fa%




Junction

Junction,

Approach

Lergth (metres)

Dakdin

Difference

Le

gth (Imet

Cokdin

Length (metres

Dokdin D

Difference

ual

| )
249 wWinwick RdS 249 5B to Birch Ave 1] ] of- 1] ] ] ] 1]
Birch twe Birch Rd to A49 5B i] u] of- i] u] u] u] u] i]
249 Wirwick Road @ &49 ME to woburn Rd 1] ] of- 1] 3 3 ] 4 4
Poplars &venue A48 1B a 0 0f- 0 3 3 ] F] F
A40 S 42 34 -8 -19% 321 2885 -25 -8% 422 457 E5 15%
A49 5B to Sandy LnWest 323 263 -5 -18% 485 494 10 2% 510 510 i] 0%
A49 SR 323 263 -59 -168% 485 494 10 2% 510 510 1] 0%
449 56 to Cromuwel | dve 323 263 -5 -18% 485 494 10 2% 510 510 i] 0%
Crorel| Swe to 449 HE 6l a9 7 12% =11} 71 11 19% =13 75 a 13%
Cromeell Ave to Sandy Ln West &6l 3] 12% &0 71 11 19% (13 75 a 13%
A4 Winwick Roads |Crorewell fve to 449 5B g1 &9 129% &0 71 11 10% BE 75 a 13%
A574 Cromwel | Cromewell Sve to Cromwel| sve [U-turn) 6l 3] 12% &0 71l 11 19% 13 75 Q 13%
Avenuesf Sandy Lane 249 NE 115 a9 -16 -14% 119 112 =7 -6% 106 145 34 37%
Wiest &49 ME to Sandy Lnwest 115 L] -16 -14% 119 112 -7 -6% 106 145 29 37%
A49 MB to Cromewell Ave 115 a9 -16 -14% 119 112 =7 -6% 106 145 54 37%
Sandy Lnwiest to 449 NE 185 239 24 29% a7 292 205 236% 106 292 laa 176%
Zandy Lnwest to Sandy Ln (U-turn 1585 259 54 29% 57 292 205 236% 106 292 186 176%
Sandy Lhwiest to 449 5B 185 239 g4 209 87 292 205 236% 106 292 lag 176%
Sandy Lnwest to Cromwel | swve 185 239 24 29% = 292 205 236% 106 292 186 176%
A49 NE 120 155 -34 -18% 183 165 -19 -10% 134 172 38 28%
£49 Winwick Road @ A49 MB to Junction MINE Retail 190 155 -54 -15% 153 165 -19 -10% 154 172 35 28%
Junction MIME Retail Junction MIME Retail to 449 B 41 &l 20 409 37 a2 E. 151% 39 =1 17 429
Park Junction MIME Retail to 449 NB 38 =1 20 52% 34 an 55 161% 37 24 17 45%
A40 5E 386 142 -194 -E0% 377 330 -45 -12% 321 328 7 2%
&49 5B to Junction MIMNE Retail 41 26 15 36% 52 (1= 16 32% 54 a5 11 21%
&49 5B to Hawleys Lane 240 223 -17 -7% 125 207 79 62% 157 135 -23 -14%
A49 5B to Long Lane 158 117 =20 -15% 158 157 a 0% 35 ] -35 -100%
A40 5E 330 328 -11 -3% 339 336 -3 -1% 334 335 1 0%
£49 MB to Hawleys Lane 169 144 -25 -15% 194 167 =27 -14% 171 219 48 28%
543 Winwick Road/ A49 MNB to Long Lane 76 72 -4 -6% a3 a4 11 14% 78 75 -2 -3%
Haml eys Lane/ A50 A49 NE 169 144 -25 -15% 194 167 =27 -14% 171 219 48 28%
Lang Lane Long Lane to 449 5B g1 146 =13 81% 75 153 78 105% 115 154 54 34%
Long Lane to Hawleys Lane 98 132 34 S5% 94 142 45 51% 138 143 S 4%
Long Lane to 449 NEB 95 152 34 35% 94 142 45 51% 158 143 =] 4%
Hawleys Lane to Long Lane 108 116 5] 8% 116 123 5] 7% 121 125 4 3%
Hawleys Lane to 449 5B 108 116 g 8% 116 123 g T 121 125 4 3%
Haweleys Lane to 449 ME 108 119 11 10% 121 130 a 8% 126 131 5 4%




APPENDIX D:

JOURNEY TIME DATA




AM Journey Time (s) - 07:00-08:00

AM 2027 AM 2032
D¢ Dif Q
7 9

2NB Q8 103 5 5% 106 113 7 7% 109 120 11 10%
3 NE 79 g2 3 4% =11 g3 2 I g2 1] 4 5%
4 NE g0 91 11 14% 1] 93 5 &% 24 99 -] 5%
S5NBE g6 75 -9 -10% 79 79 1 1% gl g4 3 4%
405 425 17.26 45| 431 455 23.86 5% 447 450 33.03] %

AM 2027 AM 2032

Section ' i % Do Min Do 0] Do Min Do 50 %

15B 69 70 1] 1% 61 65 4 7% 54 63 4 T
25B L L 1] 0% ) 96 3 3% 95 95 2 3%
35B 144 120 -24 -17% 117 121 4 I 123 131 g T
4 5B 112 115 & 5% 117 11% -3 -2% 123 124 1 0%
L5B 62 63 2 3% 63 G4 1 1% &4 1] 1 2%
482 466 -15.69) -3 451 460 8.8 2% 464 450 1643 4%

PM 2027 PM 2032
Section [ - i L 0] Ain Do So
1NB 54 55 1 2%, ] ] 1 1% Gl 62 2 3%
2NE 112 124 5 4% 119 152 13 |11 | 127 152 5 4%,
3NE 84 87 3 4% 84 &g 5 5% 84 GE] 3 5%
4 NE 93 103 10 11% 9g 111 13 | 14% | 111 115 ! 3%
SNE a0 94 3 5% 100 103 3 3% 105 138 33 | 32%
439 462 231 5% 460 494 3493 =% 488 535| 47.39| 10%
PM 2032
Section | D
15B 55 56 1 1% 56 57 1 2%, 57 57 1 1%
25B g4 g5 1 1% ga a0 2 3% 89 97 & 9%,
35B 124 131 f 5% 140 148 & 6% 145 154 39 |27
45p, 181 151 30 | -16% | 202 179 23 |-11%| 178 190 12 7%
55B g0 52 2 4% g0 63 3 4% 62 63 1 1%
505 da5| -19.44] -a% 545 s36| -maa| -z 552 592| 59.71| 11%




AM Journey Time (s) - 08:00-09:00

AM 2022 AM 2027 AM 2032

Section
1 NB
Z2NB
3NE
4 NB
S NBE

AM 2022 AM 2032
Section i ) % Do Min Do 5o )] % Do Do 5o Diff

15B 101 g6 415 | -15% 68 72 5 | 7% 70 91 21 | 31%
25B 114 113 -1 -1% 111 110 -2 | -zm| 145 173 25 | 20%
35B 195 136 -5 | -30% | 129 127 -2 | -2%| 1s5% 1649 10 %
4SB 154 172 1s 12% 165 161 -4 |-z | 194 179 -15 | -8%
LSB &4 65 2 5% &4 65 1 | 2% &5 86 1 2%

627 571| -55.67| -9 557 535| -2.14| 0% 632 676 4566 7%

PM 2022 PM 2027
Section Win Do ] Win Do
1NBE 55 57 2 4%, ] 61 3 % 66 66 i 0%
2NE 116 122 f 5% 121 128 7 % 138 158 o 0%
3NBE 84 a7 3 3% 84 a0 6 7% a5 a5 a 0%
4 NE 98 a7 1 1% 101 105 ! 4% 117 118 a 0%
SNE 88 87 -1 1% a7 97 0 0% 162 162 a 0%
LEL] 3343|1077 % 361 42| 2025 4% 574 574 095 0%
PM 2022 PM 2027
Section 1 D 1 Diff Ain D
1SB 55 56 2 3% 56 56 2 4% 112 113 1 1%
25B 9z 24 1 1% 137 136 -1 | -1% | 31s 320 2 1%
3SB 161 152 -9 6% 275 262 -14 | 5% | 340 341 1 0%
45B, 282 217 65 | -23% | 290 270 20 | -7 | 281 282 1 0%
5SE 63 63 0 0% g3 64 0 0% 64 64 a 0%
653 £g3|  -70.37| -11% 822 7o0| -31.8| -4% 1114 1119 167 0%




AM Journey Time (s} - 09:00-09:30

AM 2022 AM 2027 AM 2032

Section
1HB
2HNE
INB
4 NB
S5NB

AM 2022 AM 2027 AM 2032
Section in O Diff % Doh Do Som Di Do Min Do So

15B 87 g2 -5 5% 62 &6 4 | 8% 57 83 5 9%
25B 104 101 -4 4%, 95 95 1 | 1: 95 113 17 | 18%
35B 182 115 -67 -37% | 111 119 g8 | ™% 156 157 1 1%
45B 193 150 -43 -7 | 130 144 14 | 10%| 208 192 -14 | -7
5SB 62 65 3 2%, 63 65 2 | A% &5 66 1 1%

628 512|  -116.06| -18% 462 459| 2769 &% 550 s90| 105 2%

Section
1HB
2NB

JNBE
4 NB
S5NBE

PM 2022 PM 2027
L Diff % 1o bin Do Som - Di Co Min
15B 55 55 u} 02 55 56 2 5% 153 153 -1 0%
25B 1. a7 1 1% 131 130 o 0% 349 350 1 0%
I5B 157 132 -24 -16% 258 251 -7 -3% 297 287 0 0%
458 2538 162 -95 -37% 263 245 -158 -7 239 240 1 0%
L5B 63 63 o 1% 63 63 o 1% 64 &d 0 0%
618 499 -1158.21] -19% 768 745 -227| -3% 1103 1104 1.05 0%




APPENDIX E:

MITIGATION DESIGNS
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CS734 North Warrington Area 5yrs PlAs to Sept 2019

ACCIDENT SEVERITY UPTO 2019

2014 2015 2016 2017 2018 2019 Total

Fatal 0 0 0 1 1 1 3
Serious 2 7 7 12 15 4 47
Slight 14 56 58 60 46 28 262
Damage 0 0 0 0 0 0 0
Total 16 63 65 73 62 33 312

ACCIDENTS BY MONTH AND YEAR UPTO 2019

2014 2015 2016 2017 2018 2019 Total
January 0 4 6 5 6 6 27
February 0 5 8 5 2 1 21
March 0 5 5 8 4 2 24
April 0 3 7 4 3 9 26
May 0 5 6 8 4 6 29
June 0 4 1 7 7 1 20
July 0 5 6 7 7 5 30
August 0 7 2 7 3 0 19
September 0 6 7 4 7 3 27
October 5 6 6 3 7 0 27
November 7 6 4 7 8 0 32
December 4 7 7 8 4 0 30
Total 16 63 65 73 62 33 312
% 5% 20% 21% 23% 20% 1% 100%

ACCIDENTS BY DAY AND TIME

Sun Mon Tue Wed Thu Fri Sat Total
Midnight - 00:59 0 0 0 0 0 0 0 0
01:00 - 01:59 0 0 0 0 0 0 0 0
02:00 - 02:59 1 0 0 0 0 0 0 1
03:00 - 03:59 1 0 0 0 0 1 0 2
04:00 - 04:59 0 0 0 1 0 0 0 1
05:00 - 05:59 0 0 0 0 0 0 0 0
06:00 - 06:59 0 1 0 3 0 1 1 6
07:00 - 07:59 0 3 3 3 1 3 1 14
08:00 - 08:59 0 6 5 5 5 1 0 22
09:00 - 09:59 1 3 8 2 6 3 1 24
10:00 - 10:59 2 2 2 1 1 3 1 12
11:00 - 11:59 2 2 3 2 1 3 3 16
12:00 - 12:59 3 2 2 1 7 1 3 19
13:00 - 13:59 2 4 1 5 1 5 2 20
14:00 - 14:59 1 5 4 4 2 3 6 25
15:00 - 15:59 3 8 2 2 4 4 1 24
16:00 - 16:59 1 7 4 6 5 2 1 26
17:00 - 17:59 4 1 5 10 5 5 5 35
18:00 - 18:59 3 6 0 1 2 3 2 17
19:00 - 19:59 3 3 2 2 4 2 0 16
20:00 - 20:59 0 2 1 1 2 2 2 10
21:00 - 21:59 1 2 2 0 2 2 0 9
22:00 - 22:59 1 2 2 1 0 0 2 8
23:00 - 23:59 1 1 1 1 0 1 0 5
Total 30 60 47 51 48 45 31 312
% 10% 19% 15% 16% 15% 14% 10% 100%

Table Summary 31-January-2020




CS734 North Warrington Area 5yrs PlAs to Sept 2019

JUNCTION DETAIL

JUNCTION CONTROLS

Number %
SLIP ROAD 3 1
OTHER JUNCTION 8 3
CROSS ROADS 1 4
NOT AT JUNCTION 93 30
PRIVATE DRIVE 9 3
ROUNDABOUT AND MINI 88 28
T OR STAGGERED 100 32
TOTAL 312
SPEED LIMIT

Number %
20 MPH 32 10
30 MPH 193 62
40 MPH 55 18
50 MPH 16 5
60 MPH 9 3
70 MPH 7 2
TOTAL 312
NUMBER OF ACCIDENTS INVOLVING
PEDESTRIANS Number %

42 13

WEATHER

Number %
FINE 252 81
RAIN 40 13
SNOW 10
FINE WIND 4 1
RAIN WIND 2 1
FOG MIST 2 1
OTHER 3 1
UNKNOWN 8 3
TOTAL 312
LIGHT CONDITIONS

Number %
Light 237 76
Dark 75 24
TOTAL 312

Number %
AUTOMATIC TRAFFIC SIG 51 16
GIVE WAY SIGN 168 54
NOT AT JUNCTION 93 30
TOTAL 312
ROAD CLASS

Number %
A 159 51
B 4 1
C 44 14
Unclassified 105 34
TOTAL 312
NUMBER OF ACCIDENTS INVOLVING
SKIDDING Number %

44 14

ROAD SURFACE

Number %
DRY 215 69
WET 94 30
ICE 3 1
TOTAL 312

Table Summary

31-January-2020




CS734 North Warrington Area 5yrs PlAs to Sept 2019

CASUALTY SEVERITY UPTO 2019

2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Total
Fatal 0 0 0 1 1 1 3
Serious 2 7 7 12 17 4 49
Slight 18 79 63 76 71 39 346
Total 20 86 70 89 89 44 398

%

5%

22% 18% 22% 22% 1% 100%

CASUALTIES BY MONTH AND YEAR UPTO 2019

2014 2015 2016 2017 2018 2019 Total
January 0 6 6 6 8 8 34
February 0 10 8 5 5 1 29
March 0 8 5 11 8 3 35
April 0 3 9 4 4 13 33
May 0 6 7 8 5 6 32
June 0 6 1 7 11 1 26
July 0 6 7 8 12 5 38
August 0 8 2 8 4 0 22
September 0 6 7 7 8 7 35
October 8 9 6 5 11 0 39
November 7 8 4 9 9 0 37
December 5 10 8 11 4 0 38
Total 20 86 70 89 89 44 398
% 5% 22% 18% 22% 22% 11% 100%

CASUALTIES BY DAY AND TIME

Sun Mon Tue Wed Thu Fri Sat Total
Midnight - 00:59 0 0 0 0 0 0 0 0
01:00 - 01:59 0 0 0 0 0 0 0 0
02:00 - 02:59 3 0 0 0 0 0 0 3
03:00 - 03:59 1 0 0 0 0 1 0 2
04:00 - 04:59 0 0 0 1 0 0 0 1
05:00 - 05:59 0 0 0 0 0 0 0 0
06:00 - 06:59 0 1 0 3 0 1 1 6
07:00 - 07:59 0 4 3 4 1 3 3 18
08:00 - 08:59 0 7 5 6 5 1 0 24
09:00 - 09:59 1 3 9 2 7 3 1 26
10:00 - 10:59 2 3 3 1 3 5 1 18
11:00 - 11:59 5 2 5 2 4 3 5 26
12:00 - 12:59 5 3 2 1 9 1 4 25
13:00 - 13:59 2 5 2 8 1 7 2 27
14:00 - 14:59 1 6 6 5 3 3 7 31
15:00 - 15:59 8 10 3 3 5 5 1 35
16:00 - 16:59 1 11 5 12 5 2 1 37
17:00 - 17:59 4 1 6 11 5 6 6 39
18:00 - 18:59 3 9 0 1 2 4 4 23
19:00 - 19:59 4 3 3 4 4 2 0 20
20:00 - 20:59 0 2 1 1 2 2 2 10
21:00 - 21:59 1 2 2 0 3 3 0 11
22:00 - 22:59 1 3 2 2 0 0 2 10
23:00 - 23:59 2 1 1 1 0 1 0 6
Total 44 76 58 68 59 53 40 398
% 11% 19% 15% 17% 15% 13% 10% 100%

Table Summary

31-January-2020




CS734 North Warrington Area 5yrs PlAs to Sept 2019

CASUALTIES BY TYPE AND AGE GROUPING

Unknown Age 0to4
Pedestrian 0
Pedal Cyclist
PTW Rider
Pillion Passenger
Car Driver
Car Passenger
Goods Driver
Goods Passenger
PSV Driver
PSV Passenger
Hack/PRI Passenger
Others/Unknown
TOTAL
%

= O 00000000 ~0
- A OOO0OO0OO0COPMMOOOOO

o
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VEHICLES INVOLVED BY TYPE AND AGE OF DRIVER

9
7

Pedal Cycle
PTW

Car

Minibus

PSV

Goods < 3.5T
Goods > 3.5T
Hackney/Private
Other/Unknown

TOTAL
%
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0
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Unknown Total

82
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1

5
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3

589

%
14

69

A a a0

VEHICLE MANOEUVRES

CHANGING LANE TO LEFT

CHANGING LANE TO RIGHT

GOING AHEAD LEFT HAND BEND

GOING AHEAD OTHER

GOING AHEAD RIGHT HAND BEND

STARTING

OVERTAKING MOVING VEHICLE ON ITS OFFSIDE
OVERTAKING ON NEARSIDE

OVERTAKING MOVING VEHICLE ON ITS NEARSIDE
PARKED

REVERSING

STOPPING

TURNING LEFT

TURNING RIGHT

U TURN

WAITING TO GO AHEAD BUT HELD UP

WAITING TO TURN LEFT

WAITING TO TURN RIGHT

TOTAL

Number %

1
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CS734 North Warrington Area 5yrs PlAs to Sept 2019

BREATH TEST

NOT APPLICABLE
POSITIVE

NEGATIVE

NOT REQUESTED
REFUSED TO PROVIDE
DRIVER NOT CONTACTED
MEDICAL REASONS
TOTAL

Number %

36 6
5 1
197 33
158 27
1 0
174 30
18 3
589

Table Summary

31-January-2020




1.1.

1.2.

1.3.

1.4.

MODELLING
GROUP

Prepared by:  Luke Best Reviewed by: Carl Moreno
Client: Highgate Transportation Date: 09/03/2020

MGO0123 - A49 Warrington Corridor - Technical Note v1

Modelling Group Ltd has previously developed a base-year microsimulation model of the A49
corridor and some surrounding areas to the north of Warrington. For further detailed information
relating to this exercise, please refer to ‘MG0123 A49 Warrington Corridor Base Modelling
Report_v1.2'.

The aim of this model has been to provide a robust platform on which the proposed development
(Peel Hall) can be tested and impact upon the highway network assessed in the future years
2022, 2027 and 2032.

Following on from the base-year model development, a comparative modelling and analysis
study was then carried out for the proposed scheme Option A Access Strategy. The aim of this
analysis was to assess the potential impacts of the proposed scheme in the stated future year
flow scenarios, comparing a ‘Do Minimum’ reference case, with a ‘Do Something’ proposed
development case.

During the development of the Option A Access Strategy Do Something models, various
optimisations and mitigations were also tested in order to assess to what level any potential
impacts could be compensated for. Details of this study can be found in ‘MG0123 A49 Warrington
Corridor Option A Modelling Report_v2’.

FIGURE 1.1: NETWORK EXTENTS AND APPROXIMATE LOCATION OF DEVELOPMENT

07870 983386 www.modelling.group
luke@modelling.group
Crosby Court, 28 George St, Birmingham B3 1QG
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2.1.

3.1

3.2.

3.3.

3.4,

Option B Access Strategy has also been proposed. This note documents the use of the
developed VISSIM model platform for the testing and analysis of potential impacts arising from

those proposals.

UNING TO TIE
T

EXISTING

NEW SIGNAL
CONTROLLED
JUNCTION

PEEL HALL,
WARRINGTON

SATNAM MILLENNIUM
LTD

FIGURE 3.1: A49/ POPLARS AVENUE PROPOSED JUNCTION

Central to Option B is the creation of a larger, all-movements signalised junction at the
intersection between A49 Winwick Road/ Poplars Avenue. This would involve the widening of the
northbound carriageway of the A49 to allow a dedicated right-turn filter lane into Poplars Avenue.
The proposed design would also include the widening of Poplars Avenue, creating dedicated left

and right-turn lanes.

Although there is currently a junction at A49/ Poplars Avenue, it is a small left-in, left-out, priority-
controlled junction. As a result, the new layout required the development and testing of new signal

plans before being modelled in VISSIM.

The creation and testing of signal plans was initially carried out in LinSig, which is a dedicated
software platform for the creation and analysis of signal strategies. However, it was very quickly
clear that this proposal was likely to cause issues — although different approaches and cycle
times were tested, acceptable levels of queuing and DoS (Degree of Saturation) appeared to be
a long way from achievable. See Appendix A for further details regarding the LinSig testing.

LinSig does not model in the level of detail available in VISSIM though — linkage between
junctions is less obvious, queuing happens vertically and are generally output as hourly averages,
so results can require more interpretation. As a result, it was decided that it was still worth testing
in VISSIM in order to be able to visualise the scheme in the context of the surrounding network

and see the detailed impact.
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4.1.

4.2.

4.3.

MODELLING
GROUP

Testing was started with the AM 2022 Do Something scenario. Using a DWG file of the scheme
drawing, the link structure and associated physical changes were created to scale in the VISSIM
scenario. Flows and routing were added from the spreadsheet ‘Peel Hall Access Strategy B —
Flow Diagram Spreadsheet — REISSUE 210120’, provided by Highgate Transportation Ltd.

Once the model was ready, a signal controller was created, along with associated signal heads,
to replicate the LinSig model timings. The same range of cycle times were used, and it was found
that keeping the cycle times as low as was possible had the best overall effect.

However, there were four main issues which couldn’t be overcome, even with the 2022 flows,
given the constraints of the scheme. These were:

e Ensuring that traffic from Poplars Avenue gets enough green time to stop large queues
forming on Poplars Avenue — As a result of the constant need to give the A49 traffic
phases so much priority in an attempt to stop the occurrence of exit-arm blocking on the
southern arm of M62 junction 9.

e Ensuring that northbound right-turners from the A49 into Poplars Avenue get enough
green time to stop large queues forming on the A49 northbound — As above, the
conflicting demands of needing to give high priority to the A49 southbound to ensure
smooth running of the M62 junction 9 and M62 mainline, as well as trying to give traffic
on Poplars Avenue anything like enough green time to stop major delays there.

e The interaction with M62 junction 9 to the north — Even in 2022, there are high volumes
of traffic travelling between these two junctions, and these volumes will only get larger in
the further future scenarios. Added to this the very small distance between these
junctions (approx. 150m). The result is very little tolerance for any delay at either
junction before the other junction is also affected. Unfortunately, with the tested AM 2022
scenario, there is the added effect of delays further south (see below). This can lead
to southbound queuing from the A49/ Sandy Lane West/ Cromwell Avenue roundabout
reaching back to the proposed junction at Poplars Avenue, causing exit-arm blocking
for southbound traffic which, as a result of the high traffic volumes, causes a rapidly
escalating delay which can very quickly reach back to the M62 mainline.

e The interaction with the A49 junction with Sandy Lane West and Cromwell Avenue to the
south — Testing has proven that this junction is very sensitive to traffic growth. This often
results in long queues forming on all arms, even if only temporarily, in future year
scenarios. Of particular relevance is the tendency — particularly in AM peak models, for
long queues to form on the A49 southbound. This occasionally causes exit-arm blocking
back through the proposed Poplars Avenue junction and even as far as M62 junction 9.
Additionally, as a result of the high volume of northbound right-turning traffic at the
proposed Poplars Avenue junction, queuing sometimes also reaches back as far as the
A49/ Sandy Lane West/ Cromwell Avenue roundabout, affecting northbound traffic there.
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5.1.

5.2.

5.3.

5.4.

FIGURE 5.1: IMPACT FROM POPLAR AVENUE JUNCTION PROPOSAL - AM 2022

08:00-09:00
Average PerfVehicle Total Network Statistics
Stopped Travel Delay Stopped Vehicles Vehicles Latent Latent
Delay Stops Speed Distance ) ) Stops ) )

Delay Time Time Delay  Active Arrived Delay Demand

AM DoMin 2022 138 8 27 55 62824| 5203267|2354196| 133077 939669 1293 15736 885 0]
AM Option A 2022 167 E] 24 64 64182| 5955184 | 2974860|153729| 1137841 1513 16303| 28663 43
227 10 21 129 61457| 6796758| 3977008 | 183882( 2240162 1982 15740|524861 439

TABLE 5.1: NETWORK PERFORMANCE DATA - AM 2022

As it was clear that the model was completely congested, even in 2022, the analysis wasn’t
completed for all future years and peak models. As a result of southbound queuing blocking the
exit from it, M62 junction 9 becomes overly congested very quickly, as can be seen in Figure 5.1
above. This quickly leads to queuing on all approach arms, meaning blocking back onto the
motorway, as well as for traffic on the northbound approach to M62 junction 9.

Once there is northbound queuing, this then immediately blocks back to the proposed Poplars
Avenue junction, further aggravating the congested conditions.

As can be seen in Table 5.1 above, stopped delay is over twice as bad as that found in the Do
Minimum and Option A Do Something 2022 AM models, as a result of the creation of localised
‘gridlocked’ conditions.

There are also high levels of Latent Demand (vehicle demand unable to enter the network due
to congestion) and associated Latent Delay (delay experience by vehicles trapped outside of the
network due to congestion).
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6.1.

6.2.

6.3.

MODELLING
GROUP

Option B proposals centre around the creation of a new signalised junction between A49 and
Poplars Avenue. This was tested first in the junction modelling software, LinSig, in order to design
and refine a signal strategy and optimise signal plan/s as needed.

The design and associated signal controller were then tested in the existing VISSIM micro-
simulation network of the A49 and surrounding area to assess the validity and wider impacts of
the proposal.

In both LinSig and VISSIM, it was quickly obvious that the impact was unacceptable levels of
delay, creating widespread queuing and delay. As a result of high levels of delay, degree of
saturation levels far over 100%, congestion reaching the M62 mainline etc. all within a 2022
model scenario, it was decided that there would be no value to completing the modelling of other
future year scenarios where there would only be higher traffic volumes and greater network
sensitivity.
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APPENDIX A
- LinSig Modelling Report
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Full Input Data And Results
Full Input Data And Results

User and Project Details

Project:

Title:

Location:

Additional detail:

File name:

Option B Layout.lsg3x

Author:

Company:

Address:




Full Input Data And Results

Network Layout Diagram
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Full Input Data And Results

Phase Diagram

Phase Input Data

Phase Name

Phase Type

Assoc. Phase

Street Min

Cont Min
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Traffic
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Full Input Data And Results

Phase Intergreens Matrix

Terminating
Phase

Starting Phase
AlB ‘ C ‘ D

E‘F

Phases in Stage

Stage No. | Phases in Stage
1 ABF
2 BCF
3 DE

Stage Diagram
1]

Min >= 4 ﬂ ] Min >=7 ﬂ Min >= 6
A ® ®
/T\ | /I\ l
® ®
L—o L—w b
I F F I I (F)
8 © B)(C @@ *
Phase Delays
Term. Stage | Start Stage | Phase | Type | Value | Cont value
2 ‘ 3 B | Losing ‘ 4 4
2 ‘ 3 C | Losing ‘ 3 3
3 ‘ 1 D |Losing ‘ 4 4

Prohibited Stage Change

To Stage

From
Stage




Full Input Data And Results
Give-Way Lane Input Data

Junction: Warwick Rd/Poplars Avenue

There are no Opposed Lanes in this Junction




Full Input Data And Results
Lane Input Data

Junction: Warwick Rd/Poplars Avenue

. Def User ;
Physical Sat : Lane . Turning
Lane I_l__ane Phases S_tart E_nd Length Flow SEULIEN Width | Gradient EErE Turns | Radius
ype Disp. | Disp. Flow Lane
(PCU) | Type (PCU/HI) (m) (m)
Arm 4
1”1 L eft 20.00
(Warwick U A 2 3 60.0 Geom - 450 0.00 Y
Rd SB) Arm 6 Inf
Ahead
1/2
(Warwick | U A 2 3 60.0 | Geom - 450 | 0.00 N AAQZa?j Inf
Rd SB)
2/1 Arm 5
(Warwick U B 2 3 60.0 Geom - 3.60 0.00 Y Ahead Inf
Rd NB)
212
(Warwick | U B 2 | 3 | 600 | Geom - 360 | 0.00 N /’i{]’:az Inf
Rd NB)
213 Arm 4
(Warwick U C 2 3 7.0 Geom - 3.60 0.00 Y Right 20.00
Rd NB) g
3/1 Arm 6
(Poplars U D 2 3 12.9 Geom - 3.60 0.00 \4 L 20.00
eft
Avenue)
3/2 Arm 5
(Poplars U D 2 3 60.0 Geom - 3.60 0.00 Y Ri 20.00
ight
Avenue)
4/1 U ‘ 2 3 60.0 ‘ Inf - - - - - -
5/1 U ‘ 2 3 60.0 ‘ Inf - - - - - -
5/2 U ‘ 2 3 60.0 ‘ Inf - - - - - -
6/1 U ‘ 2 3 60.0 ‘ Inf - - - - - -
6/2 U ‘ 2 3 60.0 ‘ Inf - - - - - -
Traffic Flow Groups
Flow Group Start Time | End Time | Duration | Formula
1:'2032 AM Do Something' |  08:00 ‘ 09:00 01:00 ‘
2:'2032 PM Do Something' |  17:00 ‘ 18:00 01:00 ‘

Scenario 1: '2032 AM Do Something 60s CT' (FG1: '2032 AM Do Something', Plan 1: ‘Network Control Plan 1')
Traffic Flows, Desired
Desired Flow :

Destination
‘ ‘ A ‘ B ‘ C ‘Tot.
LA ] o oo |o
Origin‘ B ‘ 0 ‘ 0 ‘ 0 ‘ 0
L€ | o] oo |o
‘Tot.‘ 0 ‘ 0 ‘ 0 ‘ 0




Full Input Data And Results

Traffic Lane Flows

Lane

Scenario 1:
2032 AM Do

Something 60s CT

Junction: Warwick Rd/Poplars Avenue

1/1 ‘ 1013
1/2 ‘ 990
211 ‘ 675
212 938(In)
(with short) 671(0ut)
(sfllo3rt) 267
(sfl/olrt) 374
312 840(In)
(with short) 466(0ut)
471 ‘ 416
5/1 ‘ 675
5/2 ‘ 1137
6/1 ‘ 1238
6/2 ‘ 990

Lane Saturation Flows

Junction: Warwick Rd/Poplars Avenue

Lane n Turning .
- . Nearside | Allowed . Turning | Sat Flow | Flared Sat Flow
EEE HAE | (Sl et Lane Turns RS Prop. | (PCU/Hr) (PCU/HTr)
(m) (m)
1”1 ‘ Arm 4 Left ‘ 20.00 | 14.7 %
Warwick Rd SB 4.50 0.00 Y 2042 2042
(Warwic ) (Am 6 Ahead | Inf | 85.3%
1/2 0
(Warwick Rd SB) 4,50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205
2/1 o
(Warwick Rd NB) 3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975
2/2 0
(Warwick Rd NB) 3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115
2/3 . 0
(Warwick Rd NB) 3.60 0.00 Y Arm 4 Right | 20.00 | 100.0 % 1837 1837
3/ 3.60 0.00 Y Arm 6 Left 20.00 | 100.0% 1837 1837
(Poplars Avenue)
3/2 3.60 0.00 Y Arm 5 Right | 20.00 | 100.0 % 1837 1837
(Poplars Avenue)
4/1 ‘ Infinite Saturation Flow Inf Inf
5/1 ‘ Infinite Saturation Flow Inf Inf
5/2 ‘ Infinite Saturation Flow Inf Inf
6/1 ‘ Infinite Saturation Flow Inf Inf
6/2 ‘ Infinite Saturation Flow Inf Inf




Full Input Data And Results

Scenario 2: '2032 PM Do Something 60s CT' (FG2: '2032 PM Do Something’, Plan 1: 'Network Control Plan 1)

Traffic Flows, Desired

Desired Flow :

Something 60s CT

Junction: Warwick Rd/Poplars Avenue

11 1076
1/2 ‘ 1048
211 ‘ 844
212 1184(In)
(with short) 840(0ut)
(sﬁ/o3rt) 344
(s?]/olrt) 264
312 717(In)
(with short) 453(0ut)
4/1 ‘ 460
5/1 ‘ 844
5/2 ‘ 1293
6/1 ‘ 1224
6/2 ‘ 1048

‘ Destination
‘ ‘ A ‘ B ‘ C ‘ Tot.
. S L I U
Origln‘ B ‘ 0 ‘ 0 ‘ 0 ‘ 0
L e | o | oo | o
‘ Tot. ‘ 0 ‘ 0 ‘ 0 ‘ 0
Traffic Lane Flows
Scenario 2:
Lane 2032 PM Do




Full Input Data And Results

Lane Saturation Flows

Junction: Warwick Rd/Poplars Avenue
Lane . Turning .
- . Nearside | Allowed - Turning | Sat Flow | Flared Sat Flow
LELIE V\élncqj;h Gradient Lane Turns Ré(lg:;s Prop. | (PCU/Hr) (PCU/HTr)

11 ‘ Arm 4 Left ‘ 20.00 | 10.8%

(Warwick Rd SB) 4,50 0.00 Y 2048 2048

‘ Arm 6 Ahead ‘ Inf 89.2 %

1/2

(Warwick Rd SB) 4,50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205
2/1 o

(Warwick Rd NB) 3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975
2/2

(Warwick Rd NB) 3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115
2/3 . 0

(Warwick Rd NB) 3.60 0.00 Y Arm 4 Right | 20.00 | 100.0 % 1837 1837
3/ 360 | 0.0 Y Arm 6 Left | 20.00 |100.0% | 1837 1837

(Poplars Avenue)
3/2 . 0

(Poplars Avenue) 3.60 0.00 Y Arm 5 Right | 20.00 | 100.0 % 1837 1837
4/1 ‘ Infinite Saturation Flow Inf Inf
5/1 ‘ Infinite Saturation Flow Inf Inf
5/2 ‘ Infinite Saturation Flow Inf Inf
6/1 ‘ Infinite Saturation Flow Inf Inf
6/2 ‘ Infinite Saturation Flow Inf Inf

Scenario 3: '2032 AM Do Something 72s CT' (FG1: '2032 AM Do Something', Plan 1: 'Network Control Plan 1)
Traffic Flows, Desired
Desired Flow :

Destination
‘ ‘ A ‘ B ‘ c ‘Tot.
LA | o oo o
Origin‘ B ‘ 0 ‘ 0 ‘ 0 ‘ 0
L ¢ | o oo o
‘Tot.‘ 0 ‘ 0 ‘ 0 ‘ 0




Full Input Data And Results

Traffic Lane Flows

Lane

Scenario 3:
2032 AM Do

Something 72s CT

Junction: Warwick Rd/Poplars Avenue

1/1 ‘ 1013
1/2 ‘ 990
211 ‘ 675
212 938(In)
(with short) 671(0ut)
(sfllo3rt) 267
(sfl/olrt) 374
312 840(In)
(with short) 466(0ut)
471 ‘ 416
5/1 ‘ 675
5/2 ‘ 1137
6/1 ‘ 1238
6/2 ‘ 990

Lane Saturation Flows

Junction: Warwick Rd/Poplars Avenue

Lane n Turning .
- . Nearside | Allowed . Turning | Sat Flow | Flared Sat Flow
EEE HAE | (Sl et Lane Turns RS Prop. | (PCU/Hr) (PCU/HTr)
(m) (m)
1”1 ‘ Arm 4 Left ‘ 20.00 | 14.7 %
Warwick Rd SB 4.50 0.00 Y 2042 2042
(Warwic ) (Am 6 Ahead | Inf | 85.3%
1/2 0
(Warwick Rd SB) 4,50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205
2/1 o
(Warwick Rd NB) 3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975
2/2 0
(Warwick Rd NB) 3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115
2/3 . 0
(Warwick Rd NB) 3.60 0.00 Y Arm 4 Right | 20.00 | 100.0 % 1837 1837
3/ 3.60 0.00 Y Arm 6 Left 20.00 | 100.0% 1837 1837
(Poplars Avenue)
3/2 3.60 0.00 Y Arm 5 Right | 20.00 | 100.0 % 1837 1837
(Poplars Avenue)
4/1 ‘ Infinite Saturation Flow Inf Inf
5/1 ‘ Infinite Saturation Flow Inf Inf
5/2 ‘ Infinite Saturation Flow Inf Inf
6/1 ‘ Infinite Saturation Flow Inf Inf
6/2 ‘ Infinite Saturation Flow Inf Inf




Full Input Data And Results

Scenario 4: '2032 PM Do Something 72s CT' (FG2: '2032 PM Do Something’, Plan 1: 'Network Control Plan 1)

Traffic Flows, Desired

Desired Flow :

Something 72s CT

Junction: Warwick Rd/Poplars Avenue

11 1076
1/2 ‘ 1048
211 ‘ 844
212 1184(In)
(with short) 840(0ut)
(sﬁ/o3rt) 344
(s?]/olrt) 264
312 717(In)
(with short) 453(0ut)
4/1 ‘ 460
5/1 ‘ 844
5/2 ‘ 1293
6/1 ‘ 1224
6/2 ‘ 1048

‘ Destination
‘ ‘ A ‘ B ‘ C ‘ Tot.
. S L I U
Origln‘ B ‘ 0 ‘ 0 ‘ 0 ‘ 0
L e | o | oo | o
‘ Tot. ‘ 0 ‘ 0 ‘ 0 ‘ 0
Traffic Lane Flows
Scenario 4:
Lane 2032 PM Do




Full Input Data And Results

Lane Saturation Flows

Junction: Warwick Rd/Poplars Avenue
Lane . Turning .
- . Nearside | Allowed - Turning | Sat Flow | Flared Sat Flow
LELIE V\élncqj;h Gradient Lane Turns Ré(lg:;s Prop. | (PCU/Hr) (PCU/HTr)

11 ‘ Arm 4 Left ‘ 20.00 | 10.8%

(Warwick Rd SB) 4,50 0.00 Y 2048 2048

‘ Arm 6 Ahead ‘ Inf 89.2 %

1/2

(Warwick Rd SB) 4,50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205
2/1 o

(Warwick Rd NB) 3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975
2/2

(Warwick Rd NB) 3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115
2/3 . 0

(Warwick Rd NB) 3.60 0.00 Y Arm 4 Right | 20.00 | 100.0 % 1837 1837
3/ 360 | 0.0 Y Arm 6 Left | 20.00 |100.0% | 1837 1837

(Poplars Avenue)
3/2 . 0

(Poplars Avenue) 3.60 0.00 Y Arm 5 Right | 20.00 | 100.0 % 1837 1837
4/1 ‘ Infinite Saturation Flow Inf Inf
5/1 ‘ Infinite Saturation Flow Inf Inf
5/2 ‘ Infinite Saturation Flow Inf Inf
6/1 ‘ Infinite Saturation Flow Inf Inf
6/2 ‘ Infinite Saturation Flow Inf Inf

Scenario 5: '2032 AM Do Something 90s CT' (FG1: '2032 AM Do Something', Plan 1: 'Network Control Plan 1)
Traffic Flows, Desired
Desired Flow :

Destination
‘ ‘ A ‘ B ‘ c ‘Tot.
LA | o oo o
Origin‘ B ‘ 0 ‘ 0 ‘ 0 ‘ 0
L ¢ | o oo o
‘Tot.‘ 0 ‘ 0 ‘ 0 ‘ 0




Full Input Data And Results

Traffic Lane Flows

Lane

Scenario 5:
2032 AM Do

Something 90s CT

Junction: Warwick Rd/Poplars Avenue

1/1 ‘ 1013
1/2 ‘ 990
211 ‘ 675
212 938(In)
(with short) 671(0ut)
(sfllo3rt) 267
(sfl/olrt) 374
312 840(In)
(with short) 466(0ut)
471 ‘ 416
5/1 ‘ 675
5/2 ‘ 1137
6/1 ‘ 1238
6/2 ‘ 990

Lane Saturation Flows

Junction: Warwick Rd/Poplars Avenue

Lane n Turning .
- . Nearside | Allowed . Turning | Sat Flow | Flared Sat Flow
EEE HAE | (Sl et Lane Turns RS Prop. | (PCU/Hr) (PCU/HTr)
(m) (m)
1”1 ‘ Arm 4 Left ‘ 20.00 | 14.7 %
Warwick Rd SB 4.50 0.00 Y 2042 2042
(Warwic ) (Am 6 Ahead | Inf | 85.3%
1/2 0
(Warwick Rd SB) 4,50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205
2/1 o
(Warwick Rd NB) 3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975
2/2 0
(Warwick Rd NB) 3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115
2/3 . 0
(Warwick Rd NB) 3.60 0.00 Y Arm 4 Right | 20.00 | 100.0 % 1837 1837
3/ 3.60 0.00 Y Arm 6 Left 20.00 | 100.0% 1837 1837
(Poplars Avenue)
3/2 3.60 0.00 Y Arm 5 Right | 20.00 | 100.0 % 1837 1837
(Poplars Avenue)
4/1 ‘ Infinite Saturation Flow Inf Inf
5/1 ‘ Infinite Saturation Flow Inf Inf
5/2 ‘ Infinite Saturation Flow Inf Inf
6/1 ‘ Infinite Saturation Flow Inf Inf
6/2 ‘ Infinite Saturation Flow Inf Inf




Full Input Data And Results

Scenario 6: '2032 PM Do Something 90s CT' (FG2: '2032 PM Do Something’, Plan 1: 'Network Control Plan 1)

Traffic Flows, Desired

Desired Flow :

Something 90s CT

Junction: Warwick Rd/Poplars Avenue

11 1076
1/2 ‘ 1048
211 ‘ 844
212 1184(In)
(with short) 840(0ut)
(sﬁ/o3rt) 344
(s?]/olrt) 264
312 717(In)
(with short) 453(0ut)
4/1 ‘ 460
5/1 ‘ 844
5/2 ‘ 1293
6/1 ‘ 1224
6/2 ‘ 1048

‘ Destination
‘ ‘ A ‘ B ‘ C ‘ Tot.
. S L I U
Origln‘ B ‘ 0 ‘ 0 ‘ 0 ‘ 0
L ¢ | o oo o
‘ Tot. ‘ 0 ‘ 0 ‘ 0 ‘ 0
Traffic Lane Flows
Scenario 6:
Lane 2032 PM Do




Full Input Data And Results

Lane Saturation Flows

Junction: Warwick Rd/Poplars Avenue
Lane : Turning .
- . Nearside | Allowed - Turning | Sat Flow | Flared Sat Flow
LELIE V\élncqj;h Gradient Lane Turns Ré(lg]';Js Prop. | (PCU/Hr) (PCU/HTr)
11 ‘ Arm 4 Left ‘ 20.00 | 10.8%
(Warwick Rd SB) 4,50 0.00 2048 2048
‘ Arm 6 Ahead ‘ Inf 89.2 %
1/2
(Warwick Rd SB) 4,50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205
2/1 o
(Warwick Rd NB) 3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975
2/2
(Warwick Rd NB) 3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115
2/3 . 0
(Warwick Rd NB) 3.60 0.00 Y Arm 4 Right | 20.00 | 100.0 % 1837 1837
3/ 360 | 0.0 Y Arm 6 Left | 20.00 |100.0% | 1837 1837
(Poplars Avenue)
3/2 . 0
(Poplars Avenue) 3.60 0.00 Y Arm 5 Right | 20.00 | 100.0 % 1837 1837
4/1 ‘ Infinite Saturation Flow Inf Inf
5/1 ‘ Infinite Saturation Flow Inf Inf
5/2 ‘ Infinite Saturation Flow Inf Inf
6/1 ‘ Infinite Saturation Flow Inf Inf
6/2 ‘ Infinite Saturation Flow Inf Inf

Scenario 1: '2032 AM Do Something 60s CT' (FG1: '2032 AM Do Something', Plan 1: 'Network Control Plan 1)
Stage Sequence Diagram

ﬂ Min:4ﬂ Min:7ﬂ Min: 6
A
E
D
F F
B B (C
2 [i®s G [ © [
Stage Timings
Stage 1 2 g
Duration ‘ 18 ‘ 7 7
Change Point‘ 10 ‘ 40 | 53
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Signal Timings Diagram

Phases

0 10 20 30 40 50 60
| | | | | | |
10 40 53
10: 12:18 6:7
A T A
B TN B
C b ® - C
D O . D
E o e E
F I F
| | | | | | |
0 10 20 30 40 50 60

Time in cycle (sec)




Full Input Data And Results
Network Layout Diagram
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Warwick Rd/Poplars Avenue
C:-50.3 %

PRC: -50.
Total Traffic Delay: 304.6 pcuHr
Ave. Route Delay Per Ped: 0.0 s/Ped

g Wy
Arm 1- Warwick Rd 8B
A
A

A 2 - Wapnole R NB

' 99

f
o

Am4 -




Full Input Data And Results

Network Results

i Lane Lane Controller Position In Eull Phase Arrow Num Total Green Arrow Demand Sat Flow Capacity Deg Sat
Description Type Stream Filtered Route Phase Greens (s) Green (s) | Flow (pcu) | (pcu/Hr) (pcu) (%)
Network - - N/A - - - - - - - - 135.3%
Warwick
Rd/Poplars - - N/A - - - - - - - - 135.3%
Avenue
Warwick Rd o
1/1 SB Left Ahead ] N/A N/A A 1 21 - 1013 2042 749 135.3%
Warwick Rd o
1/2 SB Ahead ] N/A N/A A 1 21 - 990 2205 808 122.4%
Warwick Rd o
2/1 NB Ahead ] N/A N/A B 1 35 - 675 1975 1185 57.0%
Warwick Rd 703 :
2/2+2/3 NB Right U N/A N/A BC 1 35:10 o 938 2115:1837 846+337 79 '30/'
Ahead 270
Poplars .
3/2+3/1 Avenue Right u N/A N/A D 1 12 - 840 1837:1837 398+398 | oo/
Left '
4/1 U N/A ‘ N/A ‘ - ‘ 416 Inf Inf 0.0%
5/1 ‘ U N/A ‘ N/A ‘ - ‘ 675 Inf Inf 0.0%
|
5/2 | U N/A ‘ N/A ‘ - ‘ 1137 Inf Inf 0.0%
6/1 ‘ U N/A ‘ N/A ‘ - ‘ 1238 Inf Inf 0.0%
|
6/2 | U N/A ‘ N/A ‘ - ‘ 990 Inf Inf 0.0%
Ped Link: P1 U””aﬂ‘ﬁf Ped N/A - E 1 7 ; 0 - 0 0.0%
Ped Link: p2 | Unnamed Ped - N/A - F 1 34 - 0 - 0 0.0%

Link




Full Input Data And Results

o Leaving | Turners In Turners When | Turners In Uniform gé\ig(rjs;t sztrﬁ;g?f] AlTE) Total Av. Delay Ma_x. Back of Rand + Mean Max
ATMINO G | ooy | Gaps ey | ropeesed | iteroresn | Delay ey * peay | Pelay | ReriCU uniorn Ot | Quee
(pcuHr) (pcuHr)
Network - ‘ - 0 ‘ 0 ‘ 0 ‘ 335 271.2 0.0 304.6 - - - -
Warwick
Rd/Poplars - - 0 0 0 335 271.2 0.0 304.6 - - - -
Avenue
11 1013 ‘ 749 - ‘ - ‘ - ‘ 11.8 134.0 - 145.9 518.4 21.3 134.0 155.3
1/2 990 ‘ 809 - ‘ - ‘ - ‘ 9.7 93.4 - 103.1 374.9 19.5 93.4 112.9
211 675 ‘ 675 - ‘ - ‘ - ‘ 1.4 0.7 - 2.0 10.8 6.7 0.7 7.4
2/2+2/3 938 ‘ 938 - ‘ - ‘ - ‘ 3.0 1.9 - 4.9 18.9 6.5 1.9 8.4
3/2+3/1 840 ‘ 772 - ‘ - ‘ - ‘ 7.5 41.2 - 48.7 208.8 8.9 41.2 50.1
4/1 377 ‘ 377 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 675 ‘ 675 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/2 1069 ‘ 1069 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 1013 ‘ 1013 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 809 ‘ 809 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
Ped Link: P1 0 ‘ 0 - ‘ - ‘ - ‘ - - - - - - - -
Ped Link: P2 0 ‘ 0 = ‘ = ‘ = ‘ 5 - - - = = = =
C1 PRC for Signalled Lanes (%): -50.3 Total Delay for Signalled Lanes (pcuHr): 304.62 Cycle Time (s): 60

PRC Over All Lanes (%): -50.3 Total Delay Over All Lanes(pcuHr): 304.62




Full Input Data And Results
Scenario 2: '2032 PM Do Something 60s CT' (FG2: '2032 PM Do Something’, Plan 1: 'Network Control Plan 1)
Stage Sequence Diagram

1] [vin: 4] 2] L [V 5
A
E
D
F F
B B)C
2 [ 6] [ W [

Stage Timings
Stage ‘ 1 ‘ 2 g

Duration ‘18‘ 7 7

ChangePoint‘ 0 ‘30 43

Signal Timings Diagram

0 10 20 30 40 50 60
| | | | | | |
0 30 43
! 12:18 6:7 10:7
A — o A
2| B B
(c__(@ C oo o o C
0 D == . D
E e e ammm E
F I F
| | | | | | |
0 10 20 30 40 50 60

Time in cycle (sec)




Full Input Data And Results
Network Layout Diagram



Full Input Data And Results

Warwick Rd/Poplars Avenue
C:-59.2 %

PRC: -59.
Total Traffic Delay: 385.4 pcuHr
Ave. Route Delay Per Ped: 0.0 s/Ped
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Full Input Data And Results

Network Results

Link

i Lane Lane Controller Position In Eull Phase Arrow Num Total Green Arrow Demand Sat Flow Capacity Deg Sat
Description Type Stream Filtered Route Phase Greens (s) Green (s) | Flow (pcu) | (pcu/Hr) (pcu) (%)
Network - - N/A - - - - - - - - 143.3%
Warwick
Rd/Poplars - - N/A - - - - - - - - 143.3%
Avenue

Warwick Rd o

1/1 SB Left Ahead U N/A N/A A 1 21 - 1076 2048 751 143.3%
Warwick Rd o

1/2 SB Ahead U N/A N/A A 1 21 - 1048 2205 808 129.6%
Warwick Rd o

2/1 NB Ahead U N/A N/A B 1 35 - 844 1975 1185 71.2%
Warwu:_k Rd . . 102.1

2/2+2/3 NB Right U N/A N/A BC 1 35:10 - 1184 2115:1837 822+337 102.1%

Ahead =70

Poplars .

3/2+3/1 Avenue Right U N/A N/A D 1 12 - 717 1837:1837 398+285 32362/
Left 070

4/1 U N/A ‘ N/A ‘ - ‘ 460 Inf Inf 0.0%
5/1 ‘ U N/A ‘ N/A ‘ - ‘ 844 Inf Inf 0.0%

|

5/2 | U N/A ‘ N/A ‘ - ‘ 1293 Inf Inf 0.0%

6/1 ‘ U N/A ‘ N/A ‘ - ‘ 1224 Inf Inf 0.0%
|

6/2 | U N/A ‘ N/A ‘ - ‘ 1048 Inf Inf 0.0%
Ped Link: P1 U””aﬂ‘ﬁf Ped N/A - E 1 7 - 0 - 0 0.0%
Ped Link: p2 | Unnamed Ped - N/A - F 1 34 - 0 - 0 0.0%




Full Input Data And Results

o Leaving | Turners In Turners When | Turners In Uniform gé\ig(rjs;t sztrﬁ;g?f] AlTE) Total Av. Delay Ma_x. Back of Rand + Mean Max
AT B | o) | Gaps (pou) | propPosed nterreen ey | pgiay by || Pel | FerPQU o Ot Quene
(pcuHr) (pcuHr)
Network - ‘ - 0 ‘ 0 ‘ 0 ‘ 38.8 346.7 0.0 385.4 - - - -
Warwick
Rd/Poplars - - 0 0 0 38.8 346.7 0.0 385.4 - - - -
Avenue
11 1076 ‘ 751 - ‘ - ‘ - ‘ 14.6 164.2 - 178.7 598.0 23.4 164.2 187.5
1/2 1048 ‘ 809 - ‘ - ‘ - ‘ 12.1 121.9 - 134.0 460.2 21.5 121.9 143.4
211 844 ‘ 844 - ‘ - ‘ - ‘ 2.0 1.2 - 3.2 13.6 9.6 1.2 10.8
2/2+2/3 1184 ‘ 1177 - ‘ - ‘ - ‘ 4.4 245 - 28.9 87.9 11.9 24.5 36.4
3/2+3/1 717 ‘ 662 - ‘ - ‘ - ‘ 5.7 34.9 - 40.6 203.8 7.9 34.9 42.7
4/1 418 ‘ 418 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 844 ‘ 844 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/2 1238 ‘ 1238 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 934 ‘ 934 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 809 ‘ 809 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
Ped Link: P1 0 ‘ 0 - ‘ - ‘ - ‘ - - - - - - - -
Ped Link: P2 0 ‘ 0 = ‘ = ‘ = ‘ 5 - - - = = = =
C1 PRC for Signalled Lanes (%): -59.2 Total Delay for Signalled Lanes (pcuHr): 385.42 Cycle Time (s): 60

PRC Over All Lanes (%): -59.2 Total Delay Over All Lanes(pcuHr): 385.42




Full Input Data And Results
Scenario 3: '2032 AM Do Something 72s CT' (FG1: '2032 AM Do Something', Plan 1: 'Network Control Plan 1)

Stage Sequence Diagram

1] [Min: 4] 2 [Min: 7] 3] | Min: &
£ o M 3 I < N - B -
Stage Timings
Stage ‘ 1 ‘ 2 g
Duration ‘ 27 ‘ 7 |10
Change Point‘ 10 ‘ 49 | 62
Signal Timings Diagram
0 10 20 30 40 50 60 70
\ \ \ \ \ \ \ [ ]
10 49 62
10:10 12 : 27 6:7
A I o A
a B B
(c__(@ C ' \e ] C
O D e 4 D
E ° E
F _ F
\ \ \ \ \ \ \ | |
0 10 20 30 40 50 60 70
Time in cycle (sec)




Full Input Data And Results
Network Layout Diagram



Full Input Data And Results

Warwick Rd/Poplars Avenue
C:-280%

PRC: -28.
Total Traffic Delay: 176.4 pcuHr
Ave. Route Delay Per Ped: 0.0 s/Ped
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Full Input Data And Results

Network Results

i Lane Lane Controller Position In Eull Phase Arrow Num Total Green Arrow Demand Sat Flow Capacity Deg Sat
Description Type Stream Filtered Route Phase Greens (s) Green (s) | Flow (pcu) | (pcu/Hr) (pcu) (%)
Network - - N/A - - - - - - - - 115.2%
Warwick
Rd/Poplars - - N/A - - - - - - - - 115.2%
Avenue
Warwick Rd o
1/1 SB Left Ahead ] N/A N/A A 1 30 - 1013 2042 879 115.2%
Warwick Rd g
1/2 SB Ahead ] N/A N/A A 1 30 - 990 2205 949 104.3%
Warwick Rd o
2/1 NB Ahead ] N/A N/A B 1 44 - 675 1975 1234 54.7%
Warwick Rd 951
2/2+2/3 NB Right U N/A N/A BC 1 44:10 o 938 2115:1837 705+281 95 .10/.
Ahead =7
Poplars .
3/2+3/1 Avenue Right u N/A N/A D 1 15 - 840 1837:1837 a08+408 | 42
Left '
4/1 U N/A ‘ N/A ‘ - ‘ 416 Inf Inf 0.0%
5/1 ‘ U N/A ‘ N/A ‘ - ‘ 675 Inf Inf 0.0%
|
5/2 | U N/A ‘ N/A ‘ - ‘ 1137 Inf Inf 0.0%
6/1 ‘ U N/A ‘ N/A ‘ - ‘ 1238 Inf Inf 0.0%
|
6/2 | U N/A ‘ N/A ‘ - ‘ 990 Inf Inf 0.0%
Ped Link: P1 U””aﬂ‘ﬁf Ped N/A - E 1 10 - 0 - 0 0.0%
Ped Link: p2 | Unnamed Ped - N/A - F 1 43 - 0 - 0 0.0%

Link




Full Input Data And Results

o Leaving | Turners In Turners When | Turners In Uniform gé\ig(rjs;t sztrﬁ;g?f] AlTE) Total Av. Delay Ma_x. Back of Rand + Mean Max
ATMINO G | ooy | Gaps ey | ropeesed | iteroresn | Delay ey * peay | Pelay | ReriCU uniorn Ot | Quee
(pcuHr) (pcuHr)

Network - ‘ - 0 ‘ 0 ‘ 0 ‘ 30.3 146.1 0.0 176.4 - - - -
Warwick

Rd/Poplars - - 0 0 0 30.3 146.1 0.0 176.4 - - - -
Avenue

11 1013 ‘ 879 - ‘ - ‘ - ‘ 9.8 70.5 - 80.3 285.3 22.9 70.5 93.4
1/2 990 ‘ 949 - ‘ - ‘ - ‘ 6.9 28.9 - 35.7 130.0 20.6 28.9 495
21 675 ‘ 675 - ‘ - ‘ - ‘ 1.4 0.6 - 2.0 10.9 7.7 0.6 8.3
2/2+2/3 938 ‘ 938 - ‘ - ‘ - ‘ 3.6 7.5 - 11.1 425 7.8 7.5 15.2
3/2+3/1 840 ‘ 782 - ‘ - ‘ - ‘ 8.6 38.6 - 47.3 202.6 10.5 38.6 49.1
4/1 396 ‘ 396 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 675 ‘ 675 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/2 1079 ‘ 1079 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 1124 ‘ 1124 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 949 ‘ 949 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
Ped Link: P1 0 ‘ 0 - ‘ - ‘ - ‘ - - - - - - - -
Ped Link: P2 0 ‘ 0 = ‘ = ‘ = ‘ 5 - - - = = = =

C1 PRC for Signalled Lanes (%): -28.0 Total Delay for Signalled Lanes (pcuHr): 176.43 Cycle Time (s): 72

PRC Over All Lanes (%): -28.0 Total Delay Over All Lanes(pcuHr): 176.43




Full Input Data And Results
Scenario 4: '2032 PM Do Something 72s CT' (FG2: '2032 PM Do Something’, Plan 1: 'Network Control Plan 1)

Stage Sequence Diagram
1

1] [vin: 4] 2] L [V 5
E
D
F F
B B)C
2 2 R 1 B [

Stage Timings
Stage ‘ 1 ‘ 2 g

Duration ‘ 27 ‘ 8 9

ChangePoint‘ 0 ‘39 53

Signal Timings Diagram

0

|

0

! 12 : 27 A s 10:9

39 53

A T ° A

% B B
3 C o0 - o C
o D = e D
El e e ammm £

F I F

|

Time in cycle (sec)




Full Input Data And Results
Network Layout Diagram



Full Input Data And Results
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PRC: -35.6
Total Traffic Delay: 320.6 pcuHr
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Full Input Data And Results

Network Results

i Lane Lane Controller Position In Eull Phase Arrow Num Total Green Arrow Demand Sat Flow Capacity Deg Sat
Description Type Stream Filtered Route Phase Greens (s) Green (s) | Flow (pcu) | (pcu/Hr) (pcu) (%)
Network - - N/A - - - - - - - - 122.0%
Warwick
Rd/Poplars - - N/A - - - - - - - - 122.0%
Avenue
Warwick Rd o
1/1 SB Left Ahead U N/A N/A A 1 30 - 1076 2048 882 122.0%
1/2 CIEER NG U N/A N/A A 1 30 - 1048 2205 949 110.4%
SB Ahead
Warwick Rd o,
2/1 NB Ahead U N/A N/A B 1 45 - 844 1975 1262 66.9%
Warwick Rd ] ) 112.4:
2/2+2/3 NB Right U N/A N/A BC 1 45:11 - 1184 2115:1837 748+306 112.4%
Ahead 70
Poplars .
3/2+3/1 Avenue Right U N/A N/A D 1 14 - 717 1837:1837 383+223 j‘fgjo/
Left 4%
4/1 U N/A ‘ N/A ‘ - ‘ 460 Inf Inf 0.0%
5/1 ‘ U N/A ‘ N/A ‘ - ‘ 844 Inf Inf 0.0%
|
5/2 | U N/A ‘ N/A ‘ - ‘ 1293 Inf Inf 0.0%
6/1 ‘ U N/A ‘ N/A ‘ - ‘ 1224 Inf Inf 0.0%
|
6/2 | U N/A ‘ N/A ‘ - ‘ 1048 Inf Inf 0.0%
Ped Link: P1 U””aﬂ‘ﬁf Ped N/A - E 1 9 ; 0 - 0 0.0%
Ped Link: p2 | Unnamed Ped - N/A - F 1 44 - 0 - 0 0.0%

Link




Full Input Data And Results

o Leaving | Turners In Turners When | Turners In Uniform gé\ig(rjs;t sztrﬁ;g?f] AlTE) Total Av. Delay Ma_x. Back of Rand + Mean Max
AT B | o) | Gaps (pou) | propPosed nterreen ey | pgiay by || Pel | FerPQU o Ot Quene
(pcuHr) (pcuHr)
Network - ‘ - 0 ‘ 0 ‘ 0 ‘ 37.5 283.0 0.0 320.6 - - - -
Warwick
Rd/Poplars - - 0 0 0 37.5 283.0 0.0 320.6 - - - -
Avenue
11 1076 ‘ 882 - ‘ - ‘ - ‘ 12,5 90.8 - 112.3 375.7 25.4 99.8 125.2
1/2 1048 ‘ 949 - ‘ - ‘ - ‘ 9.2 54.2 - 63.4 217.6 22.9 54.2 77.1
211 844 ‘ 844 - ‘ - ‘ - ‘ 1.9 1.0 - 2.9 12.5 10.5 1.0 11.6
2/2+2/3 1184 ‘ 1053 - ‘ - ‘ - ‘ 6.2 69.4 - 75.6 229.8 13.3 69.4 82.6
3/2+3/1 717 ‘ 647 - ‘ - ‘ - ‘ 7.7 58.7 - 66.4 333.4 10.4 58.7 69.0
4/1 401 ‘ 401 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 844 ‘ 844 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/2 1130 ‘ 1130 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 1051 ‘ 1051 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 949 ‘ 949 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
Ped Link: P1 0 ‘ 0 - ‘ - ‘ - ‘ - - - - - - - -
Ped Link: P2 0 ‘ 0 = ‘ = ‘ = ‘ 5 - - - = = = =
C1 PRC for Signalled Lanes (%): -35.6 Total Delay for Signalled Lanes (pcuHr): 320.56 Cycle Time (s): 72

PRC Over All Lanes (%): -35.6 Total Delay Over All Lanes(pcuHr): 320.56




Full Input Data And Results

Scenario 5: '2032 AM Do Something 90s CT' (FG1: '2032 AM Do Something', Plan 1: 'Network Control Plan 1)
Stage Sequ
1

ence Diagram

[1] [Min: 4] 2] [Min: 7] 3] [Min: 6]
R - M 3 I - I - O
Stage Timings
Stage ‘ 1 ‘ 2 g
Duration ‘38‘ 9 | 15
ChangePoint‘ 0 ‘50 65
Signal Timings Diagram
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Full Input Data And Results
Network Layout Diagram



Full Input Data And Results

Warwick Rd/Poplars Avenue
C:-208%

PRC: -20.
Total Traffic Delay: 133.0 pcuHr
Ave. Route Delay Per Ped: 0.0 s/Ped
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Full Input Data And Results

Network Results

i Lane Lane Controller Position In Eull Phase Arrow Num Total Green Arrow Demand Sat Flow Capacity Deg Sat
Description Type Stream Filtered Route Phase Greens (s) Green (s) | Flow (pcu) | (pcu/Hr) (pcu) (%)
Network - - N/A - - - - - - - - 108.7%
Warwick
Rd/Poplars - - N/A - - - - - - - - 108.7%
Avenue
Warwick Rd o
1/1 SB Left Ahead ] N/A N/A A 1 41 - 1013 2042 953 106.3%
Warwick Rd o
1/2 SB Ahead ] N/A N/A A 1 41 - 990 2205 1029 96.2%
Warwick Rd o
2/1 NB Ahead ] N/A N/A B 1 57 - 675 1975 1273 53.0%
Warwu:_k Rd . . 1006 :
2/2+2/3 NB Right U N/A N/A BC 1 57:12 o 938 2115:1837 667+265 100.6%
Ahead o7
Poplars .
3/2+3/1 Avenue Right u N/A N/A D 1 20 - 840 1837:1837 a20+3a4 | 00T
Left '
4/1 U N/A ‘ N/A ‘ - ‘ 416 Inf Inf 0.0%
5/1 ‘ U N/A ‘ N/A ‘ - ‘ 675 Inf Inf 0.0%
|
5/2 | U N/A ‘ N/A ‘ - ‘ 1137 Inf Inf 0.0%
6/1 ‘ U N/A ‘ N/A ‘ - ‘ 1238 Inf Inf 0.0%
|
6/2 | U N/A ‘ N/A ‘ - ‘ 990 Inf Inf 0.0%
Ped Link: P1 U””aﬂ‘ﬁf Ped N/A - E 1 15 - 0 - 0 0.0%
Ped Link: p2 | Unnamed Ped - N/A - F 1 56 - 0 - 0 0.0%

Link




Full Input Data And Results

o Leaving | Turners In Turners When | Turners In Uniform gé\ig(rjs;t sztrﬁ;g?f] AlTE) Total Av. Delay Ma_x. Back of Rand + Mean Max
ATMINO G | ooy | Gaps ey | ropeesed | iteroresn | Delay ey * peay | Pelay | ReriCU uniorn Ot | Quee
(pcuHr) (pcuHr)

Network - ‘ - 0 ‘ 0 ‘ 0 ‘ 30.9 102.1 0.0 133.0 - - - -
Warwick

Rd/Poplars - - 0 0 0 30.9 102.1 0.0 133.0 - - - -
Avenue

11 1013 ‘ 953 - ‘ - ‘ - ‘ 9.2 36.9 - 46.1 163.9 26.8 36.9 63.7
1/2 990 ‘ 990 - ‘ - ‘ - ‘ 6.4 8.8 - 15.1 55.1 23.9 8.8 32.7
21 675 ‘ 675 - ‘ - ‘ - ‘ 16 0.6 - 2.2 11.7 9.0 0.6 9.6
2/2+2/3 938 ‘ 936 - ‘ - ‘ - ‘ 45 16.8 - 21.3 81.8 10.1 16.8 27.0
3/2+3/1 840 ‘ 803 - ‘ - ‘ - ‘ 9.2 39.1 - 48.2 206.7 12.0 39.1 51.0
4/1 406 ‘ 406 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 675 ‘ 675 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/2 1100 ‘ 1100 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 1187 ‘ 1187 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 990 ‘ 990 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
Ped Link: P1 0 ‘ 0 - ‘ - ‘ - ‘ - - - - - - - -
Ped Link: P2 0 ‘ 0 = ‘ = ‘ = ‘ 5 - - - = = = =

C1 PRC for Signalled Lanes (%): -20.8 Total Delay for Signalled Lanes (pcuHr): 133.01 Cycle Time (s): 90

PRC Over All Lanes (%): -20.8 Total Delay Over All Lanes(pcuHr): 133.01




Full Input Data And Results

Scenario 6: '2032 PM Do Something 90s CT' (FG2: '2032 PM Do Something’, Plan 1: 'Network Control Plan 1)
Stage Sequ
1

ence Diagram

1] [Min: 4] 2 [Min: 7] 3] | Min: &
l_g| [375] FB| ¢ 12s 0] 13s
Stage Timings
Stage ‘ 1 ‘ 2 g
Duration ‘ 37 ‘ 12 | 13
ChangePoint‘ 0 ‘49 67
Signal Timings Diagram
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Full Input Data And Results
Network Layout Diagram



Full Input Data And Results

Warwick Rd/Poplars Avenue
C:-30.4%

PRC: -30.
Total Traffic Delay: 296.8 pcuHr
Ave. Route Delay Per Ped: 0.0 s/Ped
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Full Input Data And Results

Network Results

i Lane Lane Controller Position In Eull Phase Arrow Num Total Green Arrow Demand Sat Flow Capacity Deg Sat
Description Type Stream Filtered Route Phase Greens (s) Green (s) | Flow (pcu) | (pcu/Hr) (pcu) (%)
Network - - N/A - - - - - - - - 117.4%
Warwick
Rd/Poplars - - N/A - - - - - - - - 117.4%
Avenue
Warwick Rd o
1/1 SB Left Ahead U N/A N/A A 1 40 - 1076 2048 933 115.3%
1/2 CIEER NG U N/A N/A A 1 40 - 1048 2205 1005 104.3%
SB Ahead
Warwick Rd o
2/1 NB Ahead U N/A N/A B 1 59 - 844 1975 1317 64.1%
Warwick Rd ] ) 117.4:
2/2+2/3 NB Right U N/A N/A BC 1 59:15 - 1184 2115:1837 716+293 117.4%
Ahead 70
Poplars .
3/2+3/1 Avenue Right U N/A N/A D 1 18 - 717 1837:1837 388+226 j‘fggo/
Left .8%
4/1 U N/A ‘ N/A ‘ - ‘ 460 Inf Inf 0.0%
5/1 ‘ U N/A ‘ N/A ‘ - ‘ 844 Inf Inf 0.0%
|
5/2 | U N/A ‘ N/A ‘ - ‘ 1293 Inf Inf 0.0%
6/1 ‘ U N/A ‘ N/A ‘ - ‘ 1224 Inf Inf 0.0%
|
6/2 | U N/A ‘ N/A ‘ - ‘ 1048 Inf Inf 0.0%
Ped Link: P1 U””aﬂ‘ﬁf Ped N/A - E 1 13 ; 0 - 0 0.0%
Ped Link: p2 | Unnamed Ped - N/A - F 1 58 - 0 - 0 0.0%

Link




Full Input Data And Results

o Leaving | Turners In Turners When | Turners In Uniform gé\ig(rjs;t sztrﬁ;g?f] AlTE) Total Av. Delay Ma_x. Back of Rand + Mean Max
AT B | o) | Gaps (pou) | propPosed nterreen ey | pgiay by || Pel | FerPQU o Ot Quene
(pcuHr) (pcuHr)
Network - ‘ - 0 ‘ 0 ‘ 0 ‘ 44.7 252.1 0.0 296.8 - - - -
Warwick
Rd/Poplars - - 0 0 0 44.7 252.1 0.0 296.8 - - - -
Avenue
11 1076 ‘ 933 - ‘ - ‘ - ‘ 13.2 75.1 - 88.3 295.5 30.5 75.1 105.6
1/2 1048 ‘ 1005 - ‘ - ‘ - ‘ 8.9 30.4 - 39.3 135.0 27.3 30.4 57.7
211 844 ‘ 844 - ‘ - ‘ - ‘ 2.0 0.9 - 2.9 12.5 12.2 0.9 13.1
2/2+2/3 1184 ‘ 1009 - ‘ - ‘ - ‘ 10.9 90.9 - 101.8 309.5 32.1 90.9 122.9
3/2+3/1 717 ‘ 648 - ‘ - ‘ - ‘ 9.6 54.9 - 64.4 323.4 13.3 54.9 68.2
4/1 394 ‘ 394 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/1 844 ‘ 844 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
5/2 1103 ‘ 1103 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/1 1092 ‘ 1092 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6/2 1005 ‘ 1005 - ‘ - ‘ - ‘ 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
Ped Link: P1 0 ‘ 0 - ‘ - ‘ - ‘ - - - - - - - -
Ped Link: P2 0 ‘ 0 = ‘ = ‘ = ‘ 5 - - - = = = =
C1 PRC for Signalled Lanes (%): -30.4 Total Delay for Signalled Lanes (pcuHr): 296.76 Cycle Time (s): 90

PRC Over All Lanes (%): -30.4 Total Delay Over All Lanes(pcuHr): 296.76
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	1. INTRODUCTION
	1.1 Background
	1.1.1 BestMore Consulting Ltd (now Modelling Group Ltd) has been commissioned by Highgate Transportation to develop a microsimulation model of the A49 corridor for the area to the north of Warrington, surrounding the M62 junction 9. The aim of this mo...
	Figure 1.1: Area of Interest

	1.2 Report Purpose
	1.2.1 The following report summarises the methodology used to build and test the model, as well as the results obtained to determine the suitability of the model. For use in proposed option testing.

	1.3
	1.4 Report Structure
	The report is structured as follows:
	 Section 2: Base Model Development including details on the software used, the model extents alteration process, duration and any changes made to software parameters in line with best-practice recommendations;
	 Section 3: Base Model Calibration including the comparison of previous model with newly cordoned model, as well as observed and modelled turning flows;
	 Section 4: Model Validation including the comparison of observed and modelled journey times; and
	 Section 5: Summary and Recommendations including a summary of the model development process and the overall suitability for future use.


	2 Base model development
	2.1 Previous Modelling
	2.1.1 In 2017, a microsimulation model was developed by AECOM of the area surrounded by the A49 corridor to the west and the M6 to the east. The model was validated to 2015 conditions and data and included all of the main junctions and roads within th...
	Figure 2.1: Previous Model Extents

	2.2 Changes to Previous Modelling
	2.2.1 As the previous modelling had been carried out in an outdated version (08.00-04) of the software, it was decided to firstly update the network to the latest fully stable and tested version of the software (11.00-12). As a result of this, testing...
	2.2.2 Tables 2.1 and 2.2 shows a comparison between turning volumes at each junction:
	Table 2.1: AM Summary Data – Volume Comparison Per Movement
	Table 2.2: PM Summary Data – Volume Comparison Per Movement
	2.2.3 As can be seen, volumes of all vehicle types, at all junctions remained directly comparable. Analysis of journey time data was also carried out – a summary of the results is shown below in Tables 2.3 and 2.4:
	Table 2.3: AM Summary Data – Travel Time Route Volumes & Times
	Table 2.4: PM Summary Data – Travel Time Route Volumes & Times
	2.2.4 Although there is some variation, likely as a result of revisions made default vehicle size and performance parameters, along with changes to the random seed algorithms, performance is still comparable.

	2.3 Changes to Network Extents
	2.3.1 As there was only a need for testing of effects to the operation of the A49 corridor itself, it was decided that it would be more efficient to cordon the network, as shown in Figure 1.1. In order to ensure that the traffic assignment remained th...
	2.3.2 In the same manner as previously, a comparison of key model performance indicators was carried out to ensure that turning volumes, route volumes and travel times were acceptably similar after the process of conversion to static assignment and co...
	2.3.3 Tables 2.5 and 2.6 show a comparison between turning volumes at each junction:
	Table 2.5: AM Summary Data – Volume Comparison Per Movement
	TablE 2.6: PM Summary Data – Volume Comparison Per Movement
	2.3.4 As can be seen, volumes of all vehicle types, at all junctions in the newly cordoned area remained almost directly comparable. Analysis of journey time data was also carried out – a summary of results is shown in Tables 2.7 and 2.8:
	Table 2.7: AM Summary Data – Travel Time Route Volumes & Time
	Table 2.8: PM Summary Data – Travel Time Route Volumes & Time

	2.4 Updating of Modelled Year
	2.4.1 As a result of the original inherited AECOM model having a base year of 2015, it was decided that testing needed to be carried out against an up to date dataset in order to ensure that the model was representative of current onsite conditions, a...
	2.4.2 Manual Classified Count data had already been collected in April 2019 for the locations shown in Figure 2.2. To complement this, historical travel time data was also collated for the corridor (Streetwise - TomTom data) for neutral days (Tuesday,...
	Figure 2.2: April 2019 Manual Classified Count Sites
	Figure 2.3: April 2019 Historical TomTom Data Travel Time Route (North & South)
	2.4.3 However, when initial results were run, it was clear that the models did not validate well to 2019 data, meaning that there had clearly been some changes in local conditions, flow profiles and route choice in the area.
	2.4.4 Tables 2.9 and 2.10 show the summary turning count validation data for the AM and PM peak models respectively. Further details can be found in Appendix A, but it was clear that some additional refining of the models would be needed in order to e...
	Table 2.9: Summary Data – Volume Comparison Per Movement
	Tablee 2.10: Summary Data – Average Volume Comparison Per Movement

	2.5 Traffic Signals
	2.5.1 The modelled network includes the following signal-controlled junctions:
	2.5.2 As the existing signal controllers in the model were set-up as fixed time controllers, this same set-up has been carried through to the updated models. Warrington UTMC has provided some updated controller specification and average stage and cycl...

	2.6 Model Assignment
	2.6.1 The network modelled has no real route choice as the focus is on the A49 corridor. As a result, and as a result of the methodology to freeze the previous 2015 assignment volumes into the model during the cordoning exercise, the model has been se...
	2.6.2 During the process to convert the original model from dynamic assignment to static assignment, an option to remove any routes with less than 0.02 relative volume and/or less than 2 absolute minimum volume was selected in an attempt to minimise t...

	2.7 Driving Behaviour Parameters
	2.7.1 No changes were made to any of the driving behaviour parameters as per the original 2015 AECOM model set-up.

	2.8 Model Specification
	VISSIM Version – 11.00-12.
	Base Year – 2019.
	Model Time Periods
	2.8.1 Results have been output with a model simulation resolution of 5-time steps / second, as per the original modelling.  Random seeds were set at 5 with an increase per run of 5, as per the original models (meaning seeds 5,10, 15, 20 etc were used).


	3 Model Calibration
	This section summarises the calibration process undertaken and identifies sources of traffic flow data used to check and refine the flow profiles within the VISSIM model.
	3.1 Traffic Flow Sources
	3.1.1 Manual classified count (MCC) surveys were undertaken on Wednesday 3rd April 2019 at the locations highlighted in Figure 3.1. These include:
	3.1.2 Link counts (April 2019) from the Hatris Database for were checked for the sections of motorway included in the model, taken from the following site locations (see Figure 3.2):
	Figure 3.1: Available 2019 Traffic data
	Figure 3.2: Available HATRIS Traffic Data

	3.2 Changes in Flows 2015 – 2019
	3.2.1 Initially, it was found that at these locations traffic flows had changed, in some places considerably, between 2015 and 2019 with differences for individual movements up to 400-500 vehicles/ hour.
	3.2.2 As the base model needs to be used to test in current and future years, and therefore needs to be shown to robustly represent current conditions a decision had to be made regarding how to manage this difference in flow, as described in the optio...
	1. Scale up the 2015 model flow globally in an attempt to match the link counts provided, which would essentially increase either the flow or levels of congestion, or both, throughout the whole model; or
	2. Limit any scaling of traffic to specific movements and key routes, in an attempt to, as far as possible, keep all other movements / proportions consistent with those in the 2015 model.
	3.2.3 Option 2 above was considered the best way forward as it had the least impact on the distribution of flows around the cordoned network. This option was taken forward as current 2019 data is not available for all junctions modelled in the network...

	3.3 Traffic Compositions
	As with the original models, three traffic compositions were used in the model: Cars, LGVs and HGVs. As Cars made up the vast majority of the overall volume in both peaks, tweaks to volumes and routing were primarily focussed here when carrying out th...
	Table 3.1: Traffic Composition Summary

	3.4 Flow Calibration
	The process of flow calibration has involved multiple iterations of minor adjustments to both the vehicle inputs and static routing proportions at key locations and on key routes. The calculated GEH statistic for the observed and modelled flows was co...
	Table 3.2: Flow Calibration Summary
	3.4.1 For transparency, completeness and robustness, these results also include a comparison against the TfL criteria for key links, using a GEH value of 3 or under. Although it has not been possible to achieve the ideal 85% count, the results still s...

	3.5 Signal Recalibration
	3.5.1 Another element which was suspected to have likely changed on the ground since the 2015 model construction and validation was the traffic signal set-up and timing configuration. Subsequently, traffic signal specifications and drawings were obtai...
	3.5.2 Additionally, a capture of 1 weeks’ worth of phase, stage and cycle timing data was carried out for each of the following nodes (with the exception of those highlighted):
	3.5.3 The signal data showed that although some locations were running with exactly the same setup and timings as found in the 2015 model, most key signal controllers required timings to be recalibrated in line with current operation.

	3.6 Calibration Summary
	3.6.1 Overall, based on the flow comparison results highlighted in section 3.2, a good fit between observed and modelled traffic flows has been achieved.


	4 Model Validation
	This section summarises the goodness of fit between modelled and observed outputs, independently collected.
	4.1 Journey Time Validation
	4.1.1 The journey time validation has been carried out using TomTom data collected for the network. This was chosen as it provides a high sample rate dataset which improves the overall robustness of the validation comparison. The data is provided in s...
	Figure 4.1: Journey Time Validation Route Sections
	4.1.2 In accordance with WebTAG Unit 3.1 criteria, which recommends that the difference between observed and modelled journey times should be within 15% (or 1 minute if higher) for at least 85% of the routes evaluated (although that criteria is ideall...
	4.1.3 Route sections 2 and 6 are both very short in length, meaning that the percentage difference actually represents a very low actual difference, in seconds. If those sections were not considered, 23/28 route sections (82.14%) would be within 15%.
	4.1.4 The total route validation (i.e. for the entire length when all route sections are combined) for the AM & PM peaks, for north and southbound traffic is within 15%.
	4.1.5 In the PM peak, route section 4 southbound is slightly over 15% (20%) difference. This is as a result of performance differences resulting from modelling MOVA signals as fixed time modelled controllers. However, this still represents a relativel...
	4.1.6 Further details can be found in Appendix B.

	4.2 Link Validation
	4.2.1 The modelled flows have been compared to the motorway flows from the HATRIS Database not used in the flow calibration process. Together these provide an independent dataset to determine the robustness of the model.
	Table 4.1: Link Validation Summary
	4.2.2 The results in Table 4.3 show that overall, for each of the peak hours modelled, the GEH is less than five for at least 85% of cases. Furthermore, WebTAG Unit 3.1 flow criteria is also met.
	4.2.3 Appendix C shows the Link Validation in more detail.

	4.3 Validation Summary
	4.3.1 Overall, based on the journey time and link validation results above, a good fit between observed and modelled results has been achieved. Each complete A49 route validates well within the 15% criteria, with 68.75% of route sections (87.5% if ver...
	4.3.2 Based on the fact that this model has been created from a hybrid of different data sources, considering all audit comments received regarding current levels of queuing and delay within the network (typical data drawn from current Big Data source...


	5 Summary & Recommendations
	5.1.1 In summary, the results demonstrate a suitable fit between modelled and observed flows with an accurate distribution of traffic around the network, representative of a typical weekday in April 2019. Considering journey times, almost 85% of model...

	1. INTRODUCTION
	1.1 Background
	1.1.1 Modelling Group Ltd has previously developed a base-year microsimulation model of the A49 corridor for the area to the north of Warrington, surrounding the M62 junction 9. For further detailed information relating to this exercise, please refer ...
	1.1.2 The aim of this model has been to provide a robust platform on which the proposed development (Peel Hall) can be tested and impact upon the highway network assessed in the future years 2022, 2027 and 2032.
	Figure 1.1: Network Extents And Approximate Location of Development

	1.2 Report Purpose
	1.2.1 The following report summarises the methodology used to build and test the model, as well as the results obtained to determine the comparative performance impacts of Peel Hall Access Strategy A flows within the committed future year networks, as...

	1.3
	1.4 Report Structure
	The report is structured as follows:
	 Section 2: Methodology including information on the model development and scenarios tested;
	 Section 3: Model Performance including network performance statistics, queue lengths and journey times; and
	 Section 4: Summary and Recommendations.


	2 Methodology
	2.1 Overview
	2.1.1 The model extent used is consistent with the 2019 base model as highlighted in Figure 2.1.
	2.1.2 Also consistent with the 2019 base year modelling, the 2022, 2027 and 2032 models are modelled to cover a 2.5-hour period, for the AM and PM traffic peaks.
	2.1.3 In the AM, this period covers 07:00-09:30, with an hour ‘warm-up’ from 07:00-08:00, and a half-hour ‘cool-down’ from 09:00-09:30. In the PM, this period covers 16:00-18:30, with an hour ‘warm-up’ from 16:00-17:00, and a half-hour ‘cool-down’ fro...
	2.1.4 The model has been developed using the same version of the software as used for the validated base model (PTV VISSIM 11.00-12). Results have been output with a model resolution of 5-time steps per second, as was used in the base model. The same ...
	Figure 2.1: Validated 2019 Model Extents

	2.2 Scenarios Tested
	2.2.1 The scenarios tested in the model were:
	2.2.2 The flows for each scenario were provided by Highgate Transportation in the spreadsheet ‘Peel Hall Access Strategy A - Flow Diagram Spreadsheet - REISSUE 200120.xlsm’. The flow diagrams within this were developed using the SATURN model (WMMTM16)...
	2.2.3 In order to ensure a fully transparent and traceable process in the conversion of these flows into a useable format for entry into the VISSIM models, the matrices creation module in LinSig 3 was used to develop Origin-Destination matrices for ea...
	2.2.4 The current model area does not have any route choice, hence the choice of LinSig was considered appropriate to evaluate the routing for both lights and heavies. A total of 15 different scenarios for Lights and Heavies have been processed. A ske...
	2.2.5 Flow consistency checks were undertaken on the SATURN flow diagrams provided to make sure that the number of vehicles leaving one junction were equal to the number of vehicles entering the next one. It was concluded that the flow provided was co...
	2.2.6 The LinSig model has been provided for review as part of the final model submission for Option A, and is detailed further in Appendix B.

	2.3 Network Development
	2.3.1 Several changes have been made to the model network to reflect planned improvements in the area. These include:
	2.3.2 Detailed drawings used to model junction mitigations are shown in Appendix E.
	2.3.3 Additional changes were also made to remove some priority rules at the roundabout, as it became apparent that the increase in overall traffic volume caused the network to ‘lock up’ on some model runs, in a manner which was judged to be entirely ...

	2.4 Traffic Compositions
	As with the original models, three primary traffic compositions were used in the models: Cars, LGVs and HGVs. However, when modelling the ‘Do Something’ scenario models, additional development related traffic was added as a separate vehicle type, base...


	3 Model Performance
	3.1 Overview
	3.1.1 The impact of the development on the local highway network has been assessed in 2022, 2027, and 2032, using the following model outputs:
	3.1.2 All modelled scenario results are averaged over 10 random seed runs, to reflect daily fluctuations in arrival patterns.

	3.2 Network Performance Statistics
	3.2.1 This section summarises the network performance statistics. Network performance data is split into two main types – average per vehicle data, and total network statistics (taken over the peak hour).
	3.2.2 Data is then further broken down as follows:
	3.2.3 Tables 3.1 and 3.2 show the summary data for the AM and PM modelled peaks respectively.
	3.2.4 There are two or three primary links with congestion levels which tend to lead to latent demand at the end of the peak periods (i.e. trapped outside of the network). These are:
	Table 3.1: AM Peak Network Performance Statistics Summary
	Table 3.2: PM Peak Network Performance Statistics Summary

	3.3 Queue Length Comparison
	3.3.1 Average absolute maximum queue lengths (i.e. the average of the single largest queue lengths to occur at any point during each of the seed runs), and “average average” (i.e. the average of the queue lengths over the entire peak period, averaged ...
	3.3.2 Queue lengths have been extracted for comparison during the AM peak (08:00-09:00) period and PM peak (17:00-18:00) periods.
	3.3.3 When analysing the figures, it is worth noting that VISSIM collects queue lengths from a given marker extending backwards along the link until it reaches another queue marker. Hence, where there are junctions close together the queue lengths are...
	3.3.4 Tables 3.3 and 3.4 summarise the AM peak average and average maximum queue comparisons respectively. There are some more notable increases to maximum queue lengths for traffic on the eastbound off-slip from the M62 which are reasonably consisten...
	3.3.5 To the south of M62 Junction 9, the worst impacts are seen on the Sandy Lane West approach to the A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West roundabout. There was a need to extend the link length for Sandy Lane West (from approxim...
	3.3.6 The southbound movement on the A49 has the largest traffic volume and is very sensitive to any increase in delay – even tiny changes to signal timings can quickly lead to queue lengths reaching back to, and beyond, M62 Junction 9. As a result, S...
	3.3.7 There are steadily increasing average queue lengths for all traffic on the A49 northbound and from A50 Long Lane at the southernmost junction within the model extents. This is particularly true in 2032, where the comparative increase in average ...
	3.3.8 Tables 3.5 and 3.6 summarise the PM peak average and average maximum queue comparisons respectively. In much the same way as with the morning peak models, there are some more notable increases to maximum queue lengths for traffic on the eastboun...
	3.3.9 To the south of M62 Junction 9, there are also increases to average and maximum queue lengths on the Sandy Lane West arm of the A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West roundabout. In much the same way as is found with the AM pe...
	3.3.10 Further south, there are increases to average queue lengths for northbound traffic on the A49 at the A49 Winwick Road / Hawleys Lane / A50 Long Lane junction, although the queuing here does clear, as can be seen from the lack of any latent dema...
	3.3.11 Further details regarding queue length output data can be found in Appendix C.

	3.4 Journey Times Comparison
	3.4.1 Consistent with the base year modelling, average journey times have been extracted for a single evaluation interval covering the peak hour for both the AM (08:00-09:00) and PM (17:00-18:00) scenario models. The separate routes used for evaluatio...
	Figure 3.1: Journey Time Sections Assessed
	3.4.2 Table 3.7 summarises the average peak hour journey times for both northbound and southbound traffic during the AM peak, for each future year scenario.
	3.4.3 It is clear that for both northbound and southbound traffic travelling on the A49, there is not any sort of statistically noticeable impact until 2032. Even then, the majority of that impact happens on the northbound approach to one signalised j...
	3.4.4 Table 3.8 summarises the average peak hour journey times for both northbound and southbound traffic during the PM peak, for each future year scenario.
	3.4.5 In an effort to ensure that the comparison was fair, the same signal timings were used for each peak/ year combination. In the PM peak, it is clear that the development has no real impact on travel times along the A49 when this is the case.
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	4.1.3 There are some relatively minor, steady increases to delay, queue lengths etc. as a result of the growth in both background traffic and specific development related traffic. However, there are some notable areas where higher levels of delay are ...

	1. INTRODUCTION
	1.1 Background
	1.1.1 Modelling Group Ltd has previously developed a base-year microsimulation model of the A49 corridor for the area to the north of Warrington, surrounding the M62 junction 9. For further detailed information relating to this exercise, please refer ...
	1.1.2 The aim of this model has been to provide a robust platform on which the proposed development (Peel Hall) can be tested and impact upon the highway network assessed in the future years 2022, 2027 and 2032.
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	1.2 Report Purpose
	1.2.1 The following report summarises the methodology used to build and test the model, as well as the results obtained to determine the comparative performance impacts of Peel Hall Access Strategy A flows within the committed future year networks, as...

	1.3
	1.4 Report Structure
	The report is structured as follows:
	 Section 2: Methodology including information on the model development and scenarios tested;
	 Section 3: Model Performance including network performance statistics, queue lengths and journey times; and
	 Section 4: Summary and Recommendations.


	2 Methodology
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	2.1.1 The model extent used is consistent with the 2019 base model as highlighted in Figure 2.1. As a result of levels of queueing found during the development of future year models, some links have been extended in an attempt to ensure that all deman...
	2.1.2 Also consistent with the 2019 base year modelling, the 2022, 2027 and 2032 models are modelled to cover a 2.5-hour period, for the AM and PM traffic peaks.
	2.1.3 In the AM, this period covers 07:00-09:30, with an hour ‘warm-up’ from 07:00-08:00, and a half-hour ‘cool-down’ from 09:00-09:30. In the PM, this period covers 16:00-18:30, with an hour ‘warm-up’ from 16:00-17:00, and a half-hour ‘cool-down’ fro...
	2.1.4 The model has been developed using the same version of the software as used for the validated base model (PTV VISSIM 11.00-12). Results have been output with a model resolution of 5-time steps per second, as was used in the base model. The same ...
	Figure 2.1: Validated 2019 Model Extents

	2.2 Scenarios Tested
	2.2.1 The scenarios tested in the model were:
	2.2.2 The flows for each scenario were provided by Highgate Transportation in the spreadsheet ‘Peel Hall Access Strategy A - Flow Diagram Spreadsheet - REISSUE 200120.xlsm’. The flow diagrams within this were developed using the SATURN model (WMMTM16)...
	2.2.3 In order to ensure a fully transparent and traceable process in the conversion of these flows into a useable format for entry into the VISSIM models, the matrices creation module in LinSig 3 was used to develop Origin-Destination matrices for ea...
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	2.2.5 Flow consistency checks were undertaken on the SATURN flow diagrams provided to make sure that the number of vehicles leaving one junction were equal to the number of vehicles entering the next one. It was concluded that the flow provided was co...
	2.2.6 The LinSig model has been provided for review as part of the final model submission for Option A, and is detailed further in Appendix B.
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	2.3.3 Detailed drawings used to model junction mitigations are shown in Appendix E.
	2.3.4 Additional changes were also made to remove/ rationalise/ improve on some priority rules at the A49/ Sandy Lane West/ Cromwell Avenue roundabout, as it became apparent that the increase in overall traffic volume caused the network to ‘lock up’ o...

	2.4 Traffic Compositions
	As with the original models, three primary traffic compositions were used in the models: Cars, LGVs and HGVs. However, when modelling the ‘Do Something’ scenario models, additional development related traffic was added as a separate vehicle type, base...


	3 Model Performance
	3.1 Overview
	3.1.1 The impact of the development on the local highway network has been assessed in 2022, 2027, and 2032, using the following model outputs:
	3.1.2 All modelled scenario results are averaged over 10 random seed runs, to reflect daily fluctuations in arrival patterns.

	3.2 Network Performance Statistics
	3.2.1 This section summarises the network performance statistics. Network performance data is split into two main types – average per vehicle data, and total network statistics (taken over the peak hour).
	3.2.2 Data is then further broken down as follows:
	3.2.3 Tables 3.1 and 3.2 show the summary data for the AM and PM modelled peaks respectively.
	3.2.4 There are two or three primary links with congestion levels which can lead to latent demand at the end of the peak periods (i.e. trapped outside of the network). These are all in the northern end of the model, as follows:
	Table 3.1: AM Peak Network Performance Statistics Summary
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	3.3 Queue Length Comparison
	3.3.1 Average maximum queue lengths (i.e. the average of the single largest queue lengths to occur at any point during each of the seed runs), and “average average” (i.e. the average of the queue lengths over the entire peak period, averaged for all s...
	3.3.2 Queue lengths have been extracted for comparison during the AM peak (08:00-09:00) period and PM peak (17:00-18:00) periods.
	3.3.3 When analysing the figures, it is worth noting that VISSIM collects queue lengths from a given marker extending backwards along the link until it reaches another queue marker. Hence, where there are junctions close together the queue lengths are...
	3.3.4 Tables 3.3 and 3.4 summarise the AM peak average and average maximum queue comparisons respectively. There are some more notable increases to maximum queue lengths for traffic on the eastbound off-slip from the M62. Up to 2032, the queueing vehi...
	3.3.5 However, in the 2032 AM Do Something scenario, there is northbound exit arm blocking during the last half of the peak, which is entirely the result of the delays caused by the A49 Newton Road/ Golborne Road junction being over-capacity.
	3.3.6 To the south of M62 Junction 9, the worst impacts in 2032 are seen on the Sandy Lane West and A49 southbound approaches to the A49 Winwick Road/ A574 Cromwell Avenue/ Sandy Lane West roundabout. The Sandy Lane West queue reaches a maximum of alm...
	AM peak continued
	3.3.7 The southbound movement on the A49 has the largest traffic volume and is very sensitive to any increase in delay – even tiny changes to signal timings can quickly lead to queue lengths reaching back to, and beyond, M62 Junction 9. As a result, S...
	3.3.8 As a result of these issues, the signal controller was optimised at the A49 Winwick Road/ A574 Cromwell Avenue/ Sandy Lane West roundabout in order to ‘double-cycle’ the timings. This meant have one cycle which prioritised the side road movement...
	3.3.9 Tables 3.5 and 3.6 summarise the PM peak average and average maximum queue comparisons respectively. In much the same way as with the morning peak models, there are some more notable increases to maximum queue lengths for traffic on the eastboun...
	3.3.10 To the south of M62 Junction 9, there are also increases to average and maximum queue lengths on the Sandy Lane West arm of the A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West roundabout. In much the same way as is found with the AM p...
	3.3.11 Further south, there are increases to average and maximum queue lengths for northbound traffic on the A49 at the A49 Winwick Road / Hawleys Lane / A50 Long Lane junction, although the queuing here does clear within the peak, as can be seen from...
	3.3.12 Further details regarding queue length output data can be found in Appendix C.

	3.4 Journey Times Comparison
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	Figure 3.1: Journey Time Sections Assessed
	3.4.2 Table 3.7 summarises the average peak hour journey times for both northbound and southbound traffic during the AM peak, for each future year scenario.
	3.4.3 It is clear that for both northbound and southbound traffic travelling on the A49, there is not any sort of statistically noticeable impact (other than a reduction of almost 1 minute for the southbound section approaching the A49/ Sandy Lane Wes...
	3.4.4 Table 3.8 summarises the average peak hour journey times for both northbound and southbound traffic during the PM peak, for each future year scenario.
	3.4.5 In the PM peak, it is clear that the development has no real negative impact on travel times along the A49.
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