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Executive Summary

This technical note consists of a modelling audit of the A5/A4146 Kelly’s Kitchen Roundabout VIS SIM models,
provided by BWB to support the proposed South Caldecotte development south of Milton Keynes. The audit
includes areview of demand development, base model calibration/validation and forecast model audit. The
audit was carried out based on WebTAG guidance and best practices based on the VISSIM Model Audit

Process (VMAP) from Transport for London.

The note draws attention to the elements coded and the vehicle data used in the model. Elements that hawe

been audited are:

¢ Vehicle Inputs and routes;

e Turning Count data and Journey times;

e Signal Operation;

e Priority Rules & Conflict areas;

o Reduced Speed Areas & Speed Distributions;
e Network Operation & Routing;

e Driving Behaviour; and

e (Calibration Results.

Issues/Errors that were found in the model have been classified into three levels:

The issues found are likely to produce minimum changes in the results.
The issues found could have a medium impact on the results.

¢ SIGNIFICANT — The issues are considered as an error and are likely to have a large/ significant impact

on the results.

The modelling issues that are considered to be SIGNIFICANT are listed below

The audit reveals that the validation criteria used in the model have been misinterpreted from

WebTAG. Based on the WebTAG recommendations listed below, the journey time routes should be

redefined to create longer routes; if shorter routes are used it is recommended that modelled joumey

times are within 15% of observed journey times, since the 1 minute threshold is only applicable to

routes of 3 km or more.

o WebTAG unit M3.1, table 3 Journey Time Validation and Acceptability Guideline states that
“Modelled times along routes should be within 15% of surveyed times (or 1 minute, if higher than
15%) for 85% of the routes”;
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o Howewer, WebTAG Unit M3.1 section 4.4 Journey Times for Calibration and Validation states the
route definition recommendation, “The validation routes should be neither excessively long (greater
than 15 km) nor excessiwely short (less than 3 km).”

e There are no changes in the speeds coded on the roundabout - this is considered a significant error in
the network coding, as even if there are no speed limit changes, the wehicles approaching and within
the roundabout will travel at reduced speeds;

¢ The definition of desired speed distributions is considered unrealistic, in general all the desired speeds
are too fast and will not represent reality;

e AECOM considers thatthere is a need to provide further details regarding the location of survey data
used for the calibration and validation of the base model;

e Some signal heads are assaociated to different signal controllers in AM and PM modelled periods; and

e Inconsistency checks between the AM and PM peak models show that different types of reduced
speed areas and desired speed decisions were used. The road layout is the same in both peak hours
so there is no reason for these differences.

The following lists modelling issues that are considered to be are listed below

e The analysis of the link and connector structure highlighted some overlapping connectors to define
routing and lane changes. This approach is acceptable in static models but additional measures should
be put in place to awid owverestimating the capacity, mainly in congested / queueing areas such as
roundabouts, where blocking back may not be realistically represented;

o Different detectors have been usedin AM and PM signal controllers which may cause different operation
in some cases. The detector position is a physical network characteristic and should be exactly the
same in all the models; and

e The AM and PM peak models are not coded consistently.

In addition to the SIGNIFICANT and MEDIUM issues highlighted above, there are a number of MINOR issues
raised which are highlighted in green throughout this technical note, which are expected to have a minimal
impact on the operation of the models. Howeer, it is recommended that these are considered further by the
modellers and addressed where necessary — as the cumulative impact may be more significant.

Based on the overall findings from the model audit, itis concluded that the Base Y ear models provided do not
accurately replicate the baseline network operation and therefore are unlikely to provide the basis for accurate
forecast year modelling results. The impact of the proposed dewvelopment on the A5/A4146 Roundabout
cannot therefore be estimated robustly. It is recommended that the concerns raised within this technical note
are addressed (alongside any relevant concerns raised within the review of the associated Transport
Assessment) and that revised base and forecast models are presented for review to support the planning
application going forward.
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1 Introduction

111

1.1.3

This Technical Note (TNO3) provides a summary of the auditing work conducted for VISSIM models
deweloped for the A5/A4146 Kelly’s Kitchen Roundabout by BWB. The VISSIM models have been
provided to support a proposed employment development site at South Caldecotte, to the south of
Milton Keynes. This Technical Note should be read alongside Technical Note 01 (TNO1), which
documents the review of the Transport Assessment (TA) associated with the proposed developmert,
which the VISSIM model has been used to inform. At this stage AECOM are unaware of a planning
application having been submitted.

The VISSIM models received by AECOM include:

The Base year 2017 AM/PM peak models;

2018 Future Base (Reference Case) year AM/PM peak models;

2023 Future Base (Reference Case) year AM/PM peak models;

Future year 2023 and 2031 AM/PM peak models without and with development, without ‘mitigation;
and

Future year 2023 and 2031 AM/PM peak models without and with development, with ‘mitigation’

It should be noted that the ‘mitigation’ scheme is the scheme thatis committed as part of the Eaton
Leys planning permission. It is not a mitigation scheme proposed to mitigate this South Caldecotte
dewelopment. Whilst the Eaton Leys development has planning permission, it has not yet been built
out and the mitigation scheme has not been implemented. Therefore, the TA is proposing to assess
the operation of the existing layout and the layout if the proposed mitigation scheme is implemented.
Once the operation of these two layouts following the South Caldecotte development is understood,
further discussion will take place on the way forward.

2 2017 Base Model Review

2.11

The 2017 base model is assumed to be the calibrated / validated model - the 2018 and 2023 ‘Future
Base’ models are assumed to be ‘Do Minimum’ or ‘Future Base’ scenarios with no changes in the
network and only general growth applied to the demand. The review of these models has been
included in the forecasting section.
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Figure 1. Model scope.

1

2.2 Traffic Data

2.2.1 All models that were audited are set up to km/h instead of mph in terms of vehicle speed. Therefore,
in this report km/h is used in relation to model issues.

2.3 Traffic Composition

2.3.1 Different inputs have been coded for different “Lights” and “Heavies”. HGV includes MGV (58%) and
HGV (42%) which is in line with the DT split, while Lights composition only include cars. LGVs are
not included in the model and these could have been defined in the traffic composition.

2.3.2 The likely impact would be

2.4 Network Coding

2.4.1 The use of overlapping connectors to manage static routes is considered acceptable, but the length
and location of these “routing connectors” should be chosen to minimize any possible overestimation
of the capacity. As shown in Figure 2 below, the “routing connectors” used in the base model are too
long and too close to a signal head, where the queue will extend back and cause capacity
owerestimation due to vehicles queueing on top of each other.
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Figure 2. Network coding error.

2.4.2  Figure 3 shows another network codingissue found in Tilborook Roundabout, where 2 lane approaches
and 2 lane roundabout should have been coded.

Figure 3. Network coding error.
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2.4.3

The impact of correcting these issues is likely to be VIINOR and are unlikely to impact notably on the
operation of the strategic road network.

2.5 Vehicle Inputs

251

2.5.2

253

Sunwey data collected for the model has not been provided for the audit, so peak hour and flow
calculation cannot be included in this review.

In any case, vehicles inputs have been reviewed, and there are some concerns about vehicle input
1A in the PM peak, where the flows from 8:30 to 9:00 are 50% higher than the rest of the modelled
time for that same input. This pattern has not been observed anywhere else.

The likely impact of addressing this issue is likely to be MINOR.

2.6 Signal Coding

2.6.1

2.6.2

2.6.3

There are inconsistencies between the detectors coded in AM and PM models (see Figure 4).
Detectors are considered a network element which represent physical loops in the road and should
be exactly the same in both models. The presence of these detectors is likely to affect the signal
operation and green time distribution at the roundabout. The signal synchronization could be improved
based on site observations of suney \ideo footage — for example, there is underutilized green time
on the A4146 approach.

Additional errors have been identified in the 2017 Base model’s signal controllers associated with
signal heads (see Table 1). Moreover missing signal heads have also been identified in the 2023
Future Base PM model.

The impact of this issue is likely to be SIGNIFICANT.

Figure 4. Inconsistent detector definition.
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Table 1. Signal controllers comparison.

2017 Base
Signal head location Signal Group AM Signal Group PM

(Link — Lane) (Controller — Phase) (Controller — Phase)

28-2 6-2 6-2
28-1 8-1 8-1
25-1 2-1 2-1
43-3 3-1 2-2
43 -2 3-1 2-2
43-1 3-1 2-2
25-2 3-2 2-1
25-3 3-2 2-1

Figure 5. Missing Signal heads

2.7 Priority Rules and Conflicting Areas

2.7.1 The priority rules coded in the model are not calibrated, producing unrealistic behaviour and
owerestimating the capacity. Due to the proximity of the signal head the likely impact on this model
would be VINOR. However, if the congestion and traffic through the junctionincreases orthe capacity
of the approach increases it may cause additional delay. See Figure 6 for an example of incorrectly
coded priority rules.
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Figure 6. Priority rules coding.

2.7.2 Conflict areas 16 and 24 have been coded with a different safety distance factor in the AM and PM
peak models (Figure 7Figure). All the differences between AM and PM models should be justified in
the LMVR and evidence should be provided to support the changes.

Figure 7. Conflict Areas.

Conflict Areas
Select layout... - e f@ <Single List> -BREAR ][‘
Coun| Linkl | Visiblinkl | Link2 | VisibLink2 | Status FrontGapDef RearGapDef SafDistFachef AddStopDist ObsAdjLns | AnticipRout Avgidﬁ[ocm
48 100.0/16 100.0|Passive 05 0.5 15 0.0 | 0.0 %! 100.0 %
5 100.0 100.0|2 waits for 1 02 0.2 05 0.0 E] 0.0 %! 100.0 %
622 100.0/10003 100.0|Passive 05 0.5 15 0.0 O 0.0 % 100.0 %
7 100.0 100.0|2 waits for 1 05 0.5 15 0.0 | 0.0 % 100.0 %
822 100.0 100.0|Passive 05 0.5 15 0.0 Il 0.0 % 100.0 %
9 100.0 100.0|2 waits for 1 0.2 0.2 05 0.0 | 0.0 % 100.0 %
10/22 100.0/10007 100.0|Passive 05 0.5 15 0.0 | 0.0 %! 100.0 %
1116 100.0/1 waits for 2 02 02 05 0.0 [ ] 00 % 100.0 %
1 10012 100.0 2 waits for 1 05 0.5 05 0.0 [} 0.0 % 100.0 %
13 100.0/1 waits for 2 0.2 0.2 1.0 0.0 O 0.0 % 100.0 %
14110010 100.0|Passive 0.5 0.5 15 0.0 [ 0.0 % 1000 %
Conflict Areas
Select layout... N kT 'i'é <Single List> -BE Ba II B
Count: 79, Linkl = VisibLinkl | Link2 = VisibLink2 | Status FrontGapDef | RearGapDef MinGapBlockDef = SafDistFactDef AddStopDist  ObsAdjlns AnticipRout | AvoidBlc v
17 100.0/15 100.0|Passive 05 05 15 00| [ 00% 1000 %
28 100.0/15 100.0|Passive 05 05 15 00| [ 0.0% 100.0 %
37 100,016 100.0|Passive 05 05 15 00| [ 00% 1000 %
48 100.0/16 100.0|Passive 05 05 15 00| [ 00% 1000 %
5 100.0/ 100.0|2 waits for 1 02 02 05 00| [ 00% 1000 %
622 | 100.0/10003 100.0|Passive 05 05 15 00| [ 00% 1000 %
7 100.0/ 100.0|2 waits for 1 05 05 15 00| [ 00% 1000 %
82 | 100.0/10005 100.0|Passive 05 05 15 00| [ 00% 1000 %
9 100.0, 100.0|2 waits for 1 02 02 05 00| [ 00% 1000 %
1022 100.0/10007 | 100.0 Passive 05 05 15 00| [ 00% 1000 %
100.0 1 waits for 2 02 02707 10 00 [ 00% 1000 %
100.0 2 waits for 1 05 05\ 15 00l [ 00% 1000 %
100.0|1 waits for 2 02 02/ 10 00| [ 00% 1000 %
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2.8 Reduced Speed Areas

2.8.1 The speed distribution used in reduced speed areas 5, 6, 7, 30, 31, and 32 are different between the
AM and PM peaks, which will impact the saturation flow in the signal heads 9, 8, 7 and 1, 2, 3
respectively. Reduced speed areas and saturation flows reflect the physical characteristic of the road
network and should be identical in all the models. Figure 8 gives an example of this error.

2.8.2 Reduced speed areas 46 to 49 in AM peak model are not coded in PM peak model.

Figure 8. Reduced speed areas.

Reduced Speed Areas / Speed Elements By Vehicle Class

Select layout... - }' ,x e 211 :: Speed reductions = % ' Bg EE&
Cou| No  Name | lane Pos | ennth TimeFrom  TimeTo DesSneedDistr(10) | “
1 1 33-4 21172 5.000 0 99999/ 25: 25 km/h 2
2 2 33-3 21173 5.000 0 99999/ 25: 25 km/h 2
3 3 33-2 20.685 5.000 0 99999/25: 25 km/h 2= AM
4 4 33-1 20,634 5.000 0 99999/ 25: 25 km/h 2
5 5 42 -3 32.238 5.000 0 99999 30: 30 km/h 34
b 6 42 -2 32.565 5.000 0 99999/ 30: 30 km/h 3
7 7 42 -1 32,574 5.000 0 99999/ 30: 30 km/h 3
8 8 4-1 9.249 5.000 0 99999/ 25: 25 km/h 2
Select layout... - }' ,,x 3 21 i 1 : Speed reductions < [% ’ Bg Eié
Cou| No Name lane Pos | enath TimeFrom  TimeTa | DesSneedDistr(100 | NDesSneedDi *
I 33-1 20,634 5.000 0 99999/ 25: 25 km/h 25:25km/h
3 5 42-3 32238 5.000 a 99999 20: 20 km/h 20: 20 km/h P M
& 6 42 -2 32,565 5.000 0 99999/ 20: 20 km/h 20 20 km/h
7 Fi 42-1 32,574 5.000 0 99999/ 20: 20 km/h 20: 20 km/h
8 8 4-1 9.249 5.000 0 99999/ 25: 25 km/h 25:25km/h | =
9 9 4-2 9.002 5.000 0 99999/ 25: 25 km/h 25: 25 km/h
1l 10 43-1 15.895 5.000 0 99999/ 25: 25 km/h 25: 25 km/h

2.8.3 The likely impact of this issue is
2.9 Speed Distribution

2.9.1 Sevweral speed distributions have been set up in the models, but only 3 distributions have been used
in desired speed decisions (40mph, 60mph and 70mph). The lower and upper limits in all these
distributions are considered unrealistic unless additional proof is provided.

2.9.2 As shownin Figure 9, the 70mph speed distribution will set up a minimum speed of 65 mph with 93%
of the vehicles with a speed higher than 67.5 mph. This distribution will result in 48% of the vehicles
above the speed limit. Similar issues have been observed on 60mph speed distribution (81% of
vehicles above the speed limit) and 40mph which has no distribution at all.
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Figure 9. 70 mph speed distribution.

. _7 . |Count:6| X FX
E Desired Speed Distribution &Ié] 1 65.00 0.00
No.: 1055 Name: 2 o7t 007
3 7489 0.52
4 80.85 0.84
65.00 mph 9631 mph 5 86.97 095
6 96.31 1.00

- 000

l OK l | Cancel | fl

2.9.3 The impact of the way speed distribution has been applied on the accuracy of results is estimated to
be SIGNIFICANT.

2.10 Driving Behaviours

2.10.1 Default VISSIM driving behaviour has been modified to reduce the lateral stand distance from 1 to
0.2, the impact of this change will only affect stopped vehicles and it is considered to be

3 Calibration and Validation Results

3.1.1 No issues have been found when replicating calibration results for the AM or PM peak. No issues
have been found with turning count calibration, although the results are likely to change if all the
issues identified above are resolved.

3.2 Turning Count Calibration

3.2.1 The surwey data used in the model has not been provided so no review of the comparison has been
undertaken.

3.2.2 Turning count calibration results on the report show close correlation between modelled outputs and
surveyed data, however, the results are likely to change if all the issues identified in this report are
resolved. The main concern is the latent demand on vehicle input 5 and 13, on the A4146 which
reaches a maximum of 250 vehicles in the AM peak and 180 wvehicles in the PM peak. This latent
demand and the longer than observed journey times in that section are probably caused by a lack of
capacity in the model on the A4146 approach to the roundabout, which causes longer than observed
gueues and latent demand.

3.2.3 The impact of the latent demand could be considered as SIGNIFICANT due to the unknown location
of the flow sunweys. It is assumed the flows were collected on each arm of the roundabout near the
junction.
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3.3

3.3.1

3.3.2

3.3.3

3.34

Journey Time Validation

The audit reveals that the validation criteria used in the model have been misinterpreted from
WebTAG. Based on the WebTAG recommendations listed below the journey time routes should be
redefined to create longer routes. If shorter routes are used it is recommended to use 15% difference
as validation criteria, not 1 minute — which is only appropriate for routes over 3 km.

WebTAG unit M3.1, table 3 Journey Time Validation and Acceptability Guideline states that
“Modelled times along routes should be within 15% of surveyed times (or 1 minute, if higher than
15%) for 85% of the routes”.

WebTAG Unit M3.1 section 4.4 Journey Times for Calibration and Validation states the route
definition recommendation, “The validation routes should be neither excessively long (greater than
15 km) nor excessively short (less than 3 km).”

This criteria misinterpretation produces the acceptance of routes like D-GW in the PM peak, where
the difference of 47 seconds represents more than 50% of the observed journey time (90 seconds)
or A’GW-B in AM where the 17 seconds difference represents more than 80% ofthe obserned journey
time (21 seconds). These are just 2 examples, where the validation criteria is not acceptable.

The 60 seconds difference used as validation criteria represents 24% to 261% of the obsened data
depending on the route. It is clear that applying this criteriais not suitable and a 15% difference should
be used.

Additional checks have been undertaken to evaluate the model journey time validation following
WebTAG criteria (modelled journey times should be within 15% of observed journey times). This
comparison showed that only 48% of the routes in the AM and PM peak would have been validated,
see Table 2 compared with the 100% validation included in the LMVR.
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Table 2. Journey Time Validation Checks

AM PM

Route Observed |Distance (m) Model |Difference|Percentage| Route Observed |Distance (m) Model |Difference|Percentage|
A-GW 135 1326.9 129 -6 -4% A-GW 201 1326.9 187 -14 -7%
A-B 21 826.9 38 17 81% A-B 23 826.9 36 13 57%
A-C 115 946.8 80 -35 -30% A-C 82 946.8 77 -5 -6%
A-D 110 995.5 109 -1 -1% A-D 122 995.5 84 -38 -31%
B-GW 144 740.5 162 18 13% B-GW 43 740.5 41 -2 -5%
B-A 217 1628.8 191 -26 -12% B-A 147 1628.8 163 16 11%
B-C 66 850.7 50 -16 -24% B-C 67 850.7 50 -17 -25%
B-D 59 821.0 60 1 2% B-D 92 821.0 50 -42 -46%
B-E 73 1363.9 99 26 36% B-E 63 1363.9 88 25 40%
C-GW 133 777.7 187 54 41% C-GW 254 777.7 204 -50 -20%
C-A 172 1553.2 157 -15 -9% C-A 150 1553.2 141 -9 -6%
Cc-B 99 1067.9 91 -8 -8% C-B 117 1067.9 101 -16 -14%
C-D 50 824.1 34 -16 -32% c-D 52 824.1 34 -18 -35%
C-E 73 1287.5 70 -3 -4% C-E 74 1287.5 70 -4 -5%
D-GW 55 7314 62 7 13% D-GW 90 731.4 43 -47 -52%
D-A 115 1454 .4 142 27 23% D-A 154 1454 .4 119 -35 -23%
D-B 47 969.7 72 25 53% D-B 60 969.7 85 25 42%
D-C 96 1090.0 115 19 20% D-C 117 1090.0 118 1 1%
D-E 53 1189.7 51 -2 -4% D-E 40 1189.7 50 10 25%
E-GW 63 1115.9 71 8 13% E-GW 153 11159 168 15 10%
E-B 33 903.8 48 15 45% E-B 46 903.8 50 4 9%
E-C 70 1024.4 92 22 31% E-C 88 1024.4 88 0 0%
E-D 105 1073.9 118 13 12% E-D 105 1073.9 92 -13 -12%
Validated 48% Validated 48%
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3.35

3.4

34.1

3.4.2

3.5

3.5.1

3.5.2

3.5.3

3.5.4

3.6

3.6.1

The poor validation of the base model means that it does not reflect observed delay and capacity — it
does not provide an accurate basis for the forecasting models or to evaluate the impact of the
proposed developments. The impact of this issue is considered to be SIGNIFICANT.

Saturation Flow

No data was provided on saturation flow calibration at the signalised stoplines. It is recommended
that this information is provided to provide reassurance that the model is representative of the
observed saturation flow values — otherwise, the capacity of modelled stop-lines may not be
accurately represented.

The impact of these issues is likely to be
Signal Control

MOVA has been replicated with VisVAP coding and PC MOV A software has not been used. Although
itis generally known that PC MOVA canreplicate MOVA controllersin the closest way, VisVAP coding
can also give a reasonable representation of the signal operation. However, the modelled average
stage length should be compared to MOVA logs to prove that the MOVA controller is closely
represented. In this case, where the MOVA logs were not available for the day of the suneys, the
modelled stage length could be compared against green times estimated from the video footage and
included in the LMVR.

Although no evidence has been provided to show that the calibration of MOVA is correct compared
to on site operation, the signals have been coded as demand dependent to replicate MOVA operation
dynamically and the model operation is considered correct compared with the MOVA setting files
provided.

AECOM considerthat there is aneed to provide further details regarding the calibration and validation
of the base signal operation.

The likely impact of this is cannot be estimated with the information provided.
Summary

The audit of the base year model shows that there are fundamental coding and consistency errors
and the model has not been sufficiently calibrated, since modelled journey times do not match
obsened journey times. Itis, therefore, advised to get these issues addressed before taking the model
forward for modelling the impact of proposed developements and assessing future year models. The
base model is not considered to be suitable for carrying out the future year modelling work due to the
issues highlighted in earlier sections of this Technical Note.

4 Future Year Model

4.1

41.1

Background

Two ersions of the future year models (for 2023 and 2031) have been produced, for the existing
junction layout and for a proposed hamburger layout, which is a condition associated with planning
permission granted for a residential development at Eaton Leys. The hamburger scheme has not yet
been implemented. The two scenarios have been modelled to determine the impact of the proposed
dewvelopment in both scenarios.
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4.2

421

4.2.2

4.2.3

4.2.4

4.3

43.1

4.3.2

4.3.3

4.4

441

4.4.2

Future Year Demand

The traffic growth has been calculated applying TEMPRO growth factors to 2017 observed flows.

Vehicle inputs from 2017 base, 2018 and 2023 future base models have been compared to review
the background growth applied to the model. The comparison highlighted a 20% flow decrease from
2017 to 2018 in input 5 (A4146) in the PM peak. A 3% decrease is also observed in the same location
for the AM peak. The flows in the models are not consistent with the Flow Diagrams presented in the
TA, so this is likely to be an error.

The likely impact of these differences would be SIGNIFICANT.
The rest of the forecast year demand is in line with the flow diagrams included in the TA.
Network Operation

Due to the significant issues found during the base year review, it is considered that the network
operation for the forecasting models has to be reviewed and re-optimized once the base model is
corrected and has achieved a satisfactory calibration level.

Differences in the signal controllers have been observed in all the models. The south approach
(A4146) has been coded with one (signal controller 6 in the models) or two signal controllers (signal
controllers 6 and 8 in the models), depending on the year and the peak modelled. This inconsistency
it is not a reflection of actual scheme changes (it is also present in 2018 and 2023 Future Base
models) and will cause significant differencesin the model operation making any comparison between
models unreliable.

The likely impact of these differences would be SIGNIFICANT.

Signal Optimization

Due to the significant issues found during the base year review, it is considered that the signal
optimization would be affected by the changes applied to the base models. However, some checks
of the basic signal operation have been undertaken, and different detector configurations between
the years have been highlighted. Additional errors with the signal controllers associated with each
signal head have been detected in 2023 Base + Dev models.

The signal controllers associated with signal heads in links No. 5, 15, 16, 28, 37, 40 and 41 are
different in the AM and PM peak models. This is consistentin all the forecast models and layouts.
This is due to the use of different signal controllers between the AM and PM peak, which will affect
the synchronization and general operation of the model. Signal operation (e.g. maximums) could
change between the AM and PM peak, but the signal logic (controller) should be the same for both
peaks. The use of different controllers causes situations as shown in Figure 10, which produces
underutilised green time with an unrealistic behaviour.
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Figure 10. Unrealistic signal operation differences between AM and PM.

AM

4.4.3

4.4.4

4.4.5

PM

The use of controllers 6 and 8 has been obsenved in all the AM forecast models, while the PM uses
the combined controller 6 for both junctions. This is also an inconsistency between base and forecast
models, where AM and PM base models include controllers 6 and 8 in all the scenarios. The use of
the same controller for both junctions will not represent the signal operation on site. Based on the
signal information provided, the junction from the petrol station is controlled by a different stream and
it is not linked to the signals on the A4146 approach.

The likely impact of these differences would be SIGNIFICANT.

The errors with signal heads in links No. 43 and 25 that were found in the Base models have been
corrected in the forecast models. The likely impact would be SIGNIFICANT.
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5 Consistency checks - Model coding differences between AM and PM
networks

5.1.1

5.1.2

5.1.3

514

Almost all the AM peak model networks are consistent throughout the years (Base years 2017, 2018,
2023 and future years 2023 and 2031), the exception being forecast model 2023 Base + Dev with
some inconsistencies in reduced speed areas and detectors. The same is true for the PM peak model
networks.

Howevwer, seweral differences exist between the AM and PM peak networks, showing inconsistent
coding of signal heads, conflict areas and priority rules. These inconsistencies have been found
across allthe modelled scenarios and forecasted years, excluding the aforementioned forecast m odel
2023 Base + Dev. The main inconsistencies and the models where they have been found have been
summarised in detail in Appendix A.

The parameters such as priority rules, conflict areas, reduced speed areas, sighal heads and signal

controllers are defined by the network characteristics and should be consistent across the different
models unless there is a justified reason or layout change which produces some differences.

The likely impact of these differences would be SIGNIFICANT.

6 Conclusions

6.1.1

6.1.2

6.1.3

6.1.4

AECOM has undertaken an audit of the A5/A4146 Kelly’s Kitchen Roundabout VISSIM base and
forecast models, as part of a wider review of the potential impact of the proposed South Caldecotte
dewelopment on the strategic road network. A number of concerns have been raised regarding the
base and forecast models throughout the note regarding the build and consistency of the models. It
is recommended that these are addressed to more accurately represent the existing network
operation and understand the future operation of the junction following the construction of the
proposed development.

These concerns have been split into three categories, SIGNIFICANT, and , Which
provide an indication as to how notable the concerns are, however it is recommended that all of the
concerns are addressed by the modellers and these categories are only indicative.

Based onthe overall findings from the model audit, it is concluded that the base year models provided
do not accurately replicate the existing network operation and therefore are unlikely to provide the
basis for accurate forecast year models. In addition, there are many inconsistencies between the
modelled years and peak hours modelled, so the impact of the proposed development could not be
isolated from impacts caused by these inconsistencies.

Based on the audit findings summarised within this note it is not recommended to use the modelling
results provided to assess the impact of the proposed development on A5/A4146 roundabout
operation. It is recommended that the concerns raised within this technical note are addressed
(alongside any relevant concerns raised within TNO1 — the review of the associated Transport
Assessment) and that revised base and forecast models are presented for review to support the
dewelopment going forward.

Page 16



Technical Note 03 A=COM

Appendix A

Sevweral inconsistencies were found between the AM and PM peak model networks in most of the forecast
models, regarding signal heads, conflictareas and priority rules. Some other errors were also found in specific
models. All of these inconsistencies are summarised below, providing examples and indicating in which
models they appeared. The general inconsistencies that were found in most forecast models are provided
first, whereas the model-specific errors are summarised in Section A.4.

A.1 Conflict Areas

Seweral inconsistencies regarding conflict areas were found between the AM and PM peak network models.
The likely impact of these would be SIGNIFICANT.

The status of the conflict area on link1="5", link2="39” has been coded inconsistently between AM and PM
(see Figure 11). This error is true for forecast models 2023 Base + Com, 2023 Base + Com + Dev, 2031 Base
+ Com and 2031 Base + Com + Dev.

Figure 11

onflict Areas

Select layout... - M 251 2 <single Lists -RERAR S ®
Cou Linkl VisibLinkl Link2 VisibLink2 Status FrontGapC RearGapC SafDistFactl AddStopD ObsAdjLr AnticipRo AvoidBlocl
210014 100.0/10019 100.0 Passive 0.5 0.5 15 0.0 0.0 % 100.0 % AM
233 100.0/34 100.0 Passive 0.5 05 15 0.0 0.0 % 100.0 %
24 100.0/35 100.0 Passive 0.5 0.5 15 0.0 0.0 % 0 %
25 100.0 39 100.0 Passive 05 05 15 0.0 0.0% 100.0 %
25 100.0/10038 100.0 Passive 0.5 0.5 15 0.0 0.0 % 100.0 %
Conflict Areas
Select layout... - M 2513 <single List> -RERPR S B
Cou| Linkl VisibLinkl Link2 VisibLink2  Status FrontGapC RearGapC SafDistFactl AddStopD ObsAdjlr AnticipRo AvoidBlocl
210012 100010019 1000 1 waits fo 02 02 1.0 00 00% 1000 %
2(10014 100.0.10019 100.0/ Passive 0.5 0.5 15 0.0 0.0 % 100.0 % PM
2133 100.0 34 100.0 Passive 0.5 0.5 15 0.0 0.0 % 100.0 %
24 100.0 35 100.0 Passive 05 0.5 15 0.0 0.0 % 100.0 %
25 100.0 39 100.0 1 waits fo 0.5 05 15 0.0 00% 1000 %
25 100.0.10038 100.0 Passive 0.5 0.5 15 0.0 0.0 % 100.0 %

AwidBlock has also been coded differently in AM and PM for two conflict areas. This refers to conflict areas
on link1="42", link2="10053" (see Figure 12). This error is true for forecast models 2023 Base + Com, 2023
Base + Com + Dey, 2031 Base + Com and 2031 Base + Com + Dev.

Figure 12

Conflict Areas

Select layout...

- M 2151 <Single List>

-HEAB & B

Conflict Areas

Cou/ Linkl VisibLinkl Link2 VisibLink2 Status FrontGapC RearGapL SafDistFactl AddStopD ObsAdjlr AnticipRo AvoidBlocl
836 100.0/50 100.0| Passive 0.5 0.5 15 0.0 0.0 % 100.0 %
8/59 100.0 10069 100.0 Passive 0.5 0.5 15 0.0 0.0% 100.
8|54 100.0 59 100.0  Passive 0.5 0.5 15 0.0 0.0% 1000 %
842 100.0 10053 100.0 Passive 05 0.5 15 0.0 0.0 % 100.0 “)q
& 10008 100.0/ 10018 100.0/Passive U5 05 1> [11] 0.0%| 1000 %

Select layout - MBI <single List> -RERAR O &

Cou| Linkl WisibLinkl Link2 Visiblink2  Status FrontGapDef RearGapDef  SafDistFactDef  AddStopDist ObsAdjlns  AnticipRout AvoidBlock
836 100.0 50 100.0 05 0. 15 00 0.0 % 100.0 %
858 100.0 10069 100.0 : 03 0.5 15 0.0 00% 100.0 %
354 100.0 59 100.0 Passive 0.5 0.5 L5 0.0 0.0 % 100.0 %
s 100.0 OGS 100.0 Undeter 05 0, 15 0.0 00% 00 %
LJp T 00T OO Pase T T oo T T T
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Finally, the AM peak model network does not have a conflict area on link1="17", link2="10046", whereas the
PM peak model network does (see Figure 13). This difference also highlights a different link and connector
structure between the models, as conflict areas are automatically generated by VISSIM when there is
owerlapping between links or connectors. This error is true for forecast models 2023 Base + Com, 2023
Base + Com + Dev, 2031 Base + Com and 2031 Base + Com + Dev.

Figure 13

Select layout.. - & RS <single List> -REepRa®s

Cou| Linkl VisibLinkl Link2 VisiblLink2  Status FrontGapDef RearGapDef = SafDistFactDef  AddStopDist ObsAdjlns = AnticipRout AvoidBlock

929 100.0/62 0. 0.5/ 15! 0.0

942 100.0/62 0 05 0.5 0.0

9/62 100.0/10031 0. 0.2/ 15! 0.0

9,62 100.0/10059 0. 0.5/ 15! 0.0

9/62 100.0/ 10042 0 05/ 15! 0.0

9]44 00.0/63 0, 0.5/ 15! 0.0

9/63 0. 0.5/ 15! 0.0

144 05 0.5 15 00 PM
1/63 05 05| 15 0.0

144 100.0{6% 05 0.5/ 15! 0.0

1/63 100.0/64 0. 0.5/ 15! 0.0

164 100.0/10023 0 0.5/ 15! 0.0

1/10000 100.0/10046 0. 0.5 15 0.0

17 100.0/65 0 0.5/ 15! 0.0

18 100.0/65 0 0.5 15 0.0

122 100.0/ 10085 0, 0.5/ 15! 0.0

1/10002 100.0/10085 05 0.5/ 13! 0.0

1/10003 100.0/10085 0 05 0.5 15 00

117 100.0 10046 100.0 Passive 05 05, 15 0.0 0.0 % 100.0 %

Vehicle... Static V... Driving.. Conflic... Priority. Signal Vehicle. Public Vehicle... Vehicle... Vehicle... Signal Vehicle. Storyb Signal Signal Vehicle. s

A.2 Signal Heads

As mentioned in Section 4.4, there are consistent errors between the AM and PM regarding signal controllers
associatedwith signalheads inlinks No. 5, 15, 16, 28, 37, 40 and 41.These errors are true for forecast models
2023 Base + Com, 2023 Base + Com + Dev, 2031 Base + Com and 2031 Base + Com + Dev. See Figure 8
for an example of the error. The likely impact would be SIGNIFICANT.

The previous error associated with signal controller 6 can be also seenin Figure 14. This error is true for

forecast models 2023 Base + Com, 2023 Base + Com + Dev, 2031 Base + Com and 2031 Base + Com +
Dev.
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Figure 14
No: 6 MName: South Stream 2 Ho: 6 MName: South Stream 2
' Type: VAP - V| Active Type: _Jl,l,p,P - ¥ Active
Cycle Time Cycle Time
Fixed: 0 Offset: 03 Fixed: 0 Offset 0s
@ variable @ vanable

| | Controller configuration | Signal Times Table Config. | SC Detector Record Config. | Sianal grouss | | | controller configuration | Signal Times Table Config. | SC Detector Recora Config, | Signal groups |

Count 3 Mo MName MinGreen MinRed RedAmber Amber Type |+ Count 8 Mo MName MinGreen Minfled RedAmber Amber Type i
11 T 00 20 3.0 Normal |§ 1 1 10 oo 20 3.0 Normal x
2 2 ™ oo 20 30 MNenmal o 2 2 70 oo 20 3.0 Mormal e

3 3 50 00 00 0.0 Mormal 3 3 70 00 20 3.0 Mormal

4 4 30 oo oo 0.0 Nrmmial

= 70 o0 20 3.0 Mormal

6 6 0 o 0 3.0 Nermal

77 30 oo oo 0.0 Nl

8 B 50 00 oo 0.0 Momal

L Lo Jlem ]l (o] g ] |

AM PM

A.3 Priority Rules

Seweral inconsistencies were found relating to priority rules. The likely impact of these would be
SIGNIFICANT.

Min. Headway has been coded differently between the AM and PM in priority rules No. 39-41. Figure 15 below
gives an example of one of these errors. This error is true for forecast models 2023 Base + Com, 2023 Base
+ Com + Deyv, 2031 Base + Com and 2031 Base + Com + Dev.

LIS s
No: 41 Name: No:
Stop line Conflict marker Stop line Conflict marker
Link (all fanesy: |63 Y Link (all lanesy: 5 Link (alllanes): |63 | Link (all lanes): 5
| - 15~ vl I -
Olink-lane: (8323 || @vink-tane: 1322 Olink-tone: (6323 || @unk-tane: 1322 J
At 2761m | At 9389m At 2767m | At

Affected driving direction: [Forward  w| | Effective driving direction: [foward v/ Affected driving direction: [Forward | | Effective driving direction: [foward
Vehicle classes Vehicle classes

] All vehicle types ] All vehicle types

Vehicle ciasses Vehicle classes
] All vehicle types ! All vehicle types

10: Car

Min. Gap Time: 0s

Min. Gap Time: 0s /
SC Condition

SC Condition Min. Headway: 300m =il 1 Min, Headway: 320m
Signal group: ] Secd: ; | | Max Speed: 100 mph
SR i pax: Speed 180 mebi Signal State: | Green = o e

gl Smte: | Green = lookbevond redsionals el N DR it

Min. Headway has been coded inconsistently for priority rules No. 28, 32 and 44 (see Figures 16, 17 and 18).
This error is true for forecast models 2023 Base + Com, 2031 Base + Com and 2031 Base + Com + Dev.
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Figure 16

A=COM

No: 2% Neme: TEQHAQeEs @i - RS
No: B Name
Stop line Conflict marker
i Stopline Confiict marker
Link alltanes): o Link (all lanes): ‘5" 5 Link (alf fanest: |33 Uk al lanesy 51
© Link- lane: © Link - ane: P Dok e 5122
A  waem | A  mawm R w7 | A s
Affected : foward v | | E foward | Forward |Forward,
Vehicle classes Vehicle classes Vehidie classes Vehide dlasses
7] All vehicle types ] All vehicle types ) Allvehicte types /) Al venicte types
in. Gap Time:
Min. Gap Time: 2 a o G T o
onditon Min. Headw
SC Condition Min. Headway: Speed ¥
Signal group: [ Stonsl groax =) | Max speea: 200
SIROR:. | ¥ | Max Speed: e Signal state: ., p
B Look beyond red signais

AM
Figure 17

oz 2 Name:
top ine Confict marker Confhat marker
ok Gl [3 - ek G [10008 il © | vk o e
- 34 - BT
Funk-fane: 13324 Sk ane: (1099822 i e
. w1mm | A 19128m WD = L=
T cted drving direchion: [rgmmara =] | EMective drvng direction: [Fommand =
Mected driving direction: [Fomara v | Effestive deiving irection: [romard
e clases Vehicle dasies
febicke dagies Vehade chaames Al e types 4l e ypes.
| All veicie types ) Allvehicle types -
Cr =
P
0 Bik
Min,Gap Tive o
Sondition Min Heatway: 180m
Min. Gag Time: o5 Signat grow: | -
M Speed. 120 mh
CCondition Min. Haaoway: 20m o
Coo e Look beyond red sgnals
o el

Figure 18

PM

= z B pron
FORO EEAQes @7 - RS
No: 4 Name: :
Stop line Conflict marker “ oo e
Lk (it lanesy *| | @ tinkotanes: 1002 PrA T T RoN )
Sunk-tne (302 71| tink - tane: O Unk-lane: %022 SUnc-lane (823 a
At 18665m | At A wetsm | Ae 10167m
Affected driving direction: [Fomward = | Effective driving direction: [Foward = oy e
Vehicie classes cias Vehicle dasses Vehicte classes
7] Al vehicie types ANl vehicle types 71l venice types
[
Bike
Min, Gop T Min. Gsp Time: 0s
in. Gop Time:
o 3 SCCondition Min, Headway: 300m
ondi Min. Headws Speed.
Signal grov 5 A ) | Maxspeea: 100 men
grovp: = | Max.Speed: Y Signal S Green -
_ Look beyond red sgnals
Sianal sates | o - ! Show abel

AM

A.4 Model-Specific Errors

PM

Someinconsistencies were found relating to specific models, particularly in terms of the coding of priority rules
and conflict areas. However, forecast model 2023 Base + Dev also contains inconsistencies regarding
reduced speed areas and detectors, which appear between the AM and PM network models but also within
the peaks when comparing the model to other forecast models. All of these inconsistencies are summarised
below. The likely impact would be

The status for the conflict area on link1="22", link2="10034" is coded differently between AM and PM in
forecast model 2023 Base + Com (see Figure 19Error! Reference source not found.).
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Figure 19

Conflict Areas

Select layout... - M 251 2 csingle Lists -RHEPR G ®

Cou’ Linkl VisibLinkl Link2 Visiblink2  Status FrontGapC RearGapC SafDistFactl AddStopD ObsAdjLr AnticipRo AvoidBlocl
117 | 100010033 1000Passive | 05 05 15 00 [] | 00% 1000%
110032 100.0{10033 100.0 Passive 05 05 15 00 [ 00% 1000% AM
122 | 100.0 10034 100.0 2 waits fo 05 05 15 00 ] 00% 1000%
2/22 100.0{10035 100.0|Passive 0.5 0.5 15 0.0 ] 0.0 % 100.0 %
214 I 10001005 100 0/Paccive ns ns 15 nn =1 nn% 1000

Conflict Areas

Select layout.. - M 21531 2 <single List> -REPRS B
Cou| Linkl  Visiblinkl  Link2  Visiblink2 Status  FrontGapC RearGapC SafDistFactl AddStopD ObsAdjlr AnticipRo| AvoidBlodl
117 | 100.0,10032 1000 Passive 05 05 10 00 00%  1000%
117 100010033 1000 Passive | 05| 05| 15 00 00%  1000% PM
1/10032 100.0/10033 1000 Passive 05 05 15 00 [ 00%  1000%
22 | 100010034 1000 Passive 05 05 15 00 | 00% 1000%
222 100010035 1000 Passive 05 05 15 00 [ 00% 1000%
2116 100010015 | 100.0/Passive 05| 05 15 00 00% 1000%

There is a discrepancy in the coding of conflict markers for priority rule No. 31 (see Figure 20). This is true for
forecast models 2023 Base + Com and 2031 Base + Com.

Figure 20

e |

The AM peak network model does not have a priority rule equivalent to No. 35 in the PM peak network model.
This is true for forecast model 2023 Base + Com (see Figure 21).

Figure 21

Select layout R ARKD R D conicemares - REBEAR B KSR IR
Count: 31 No Link Lane Pos. AllLanes AllVehTypes \* ||Count: 1| PrioRule Link Lane Pos /
9 351004  10034-1 2431 v 13 1002 [1002 | 185

There is a discrepancy in the number of conflict markers assigned to priority rule No. 27 in the forecast model
2031 Base + Com (see Figure 22).
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Figure 22

AM PM

The status for the conflict areas on link1="17", link2="10032", link1="17", link2="10040" is coded differently
between AM and PM in forecast model 2023 Base + Dev (see Figures 23 and 24).

Figure 23

Conflict Areas

Select layout... - I’ 2451 <Single List> - .Bg = “

Cou.! Link] Visibl.ink. Link2 | Visibl.inkl Status | FrontGapC. RearGapCl SafDistFact( AddStopD_ ObsAde. Anticijo_ AvoidBloc! AM
1]29 100.0{30 1000 Passive | 05 0.5 15 0.0 ] | 00% 1000 %
1;29 100.0{10030 100.0/Passive | 05 0.5 15| 0.0 ] 00%  100.0 %
117 100.0 10032 100.0:Passive 0.5? 0.5 1.0 0.0 [ 009% 1000 %
117 100.0;28 100.0/Passive 05 05 15 0.0 ] 0.0 % 100.0 %

Conflict Areas

Select layout... - M 2512 <single List> -REAR S B

Cou| Linkl VisibLink Link2 VisibLink Status FrontGapC RearGapC SafDistFactl AddStopD ObsAder‘ AnticipRo AvoidBlocl
129 | 1000[30 1000 Passive | 05 05| 15 00 [] | 00% 1000% PM
129 | 100010030 | 1000 Passive | 05 05| 15 00, [] | 00% 1000%
117 | 100010032 = 10002 waitsfo. 05 05| 10 00 [1 | 00% 1000%
117 | 100028 1000 Passive | 05 05| 15| 00| |  oo% 1000%
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Figure 24
Conflict Areas
Select layout... - Z4A1 S <Single List> -RERPR S ®
E‘,{i Linkl VisibLink Link2 VisibLink Status FrontGapC RearGapC SafDistFactl AddStopD ObsAdjLr AnticipRo AvoidBlocl
328 100.0/10039 100.0|Passive 0.5 0.5 15 00| [] 00% 100.0 %
3/5 100.0/41 100.0|Passive 0.5 0.5 15 00| ] 00%| 1000 %
3/1001 100.0/10014 100.0/Passive 0.5 0.5 15 0.0 ] 00% 1000 %
| 00% 1000 %

3@17 100.0 10040 100.0 Passive 05 0.5 10 0.0

alaana |l sannlaanan annnln._: = nr nr ar An It AN 1Tnn Ao

Conflict Areas

Select layout... - I’ 2 5 <Single List> - % . BEQ =] 5%

Cou| Linkl VisibLink Link2 VisibLink Status FrontGapC RearGapC SafDistFactl AddStopD ObsAdjLr AnticipRo AvoidBlocl

3128 100010039 | 1000 Passive 05 05 15 00 [] | 00% 1000%
35 100.0/41 1000 Passive 05 05 15 00 00% 1000%
3/1001| 100010014 | 1000 Passive 05 05 15 000 O | 00% 1000%
317 100.0 10040 1000 2 waits fo 05 05 10 00 | 00%  1000%
211nN2 1NN NnTnNAN 1NN NIDaccivia ng ns 1= nn 771 nnoeL 1NnN oL

AM

PM

There is a discrepancy in the coding of Min. Headway and the placement of conflict markers for priority rules

No. 20-21 (see Figure 25). This error is only true for forecast model 2023 Base + Dev.

Figure 25

*

Select layout... CHE XD B R coniamarkes - RBRR B FIXE BN

SF XS DI contiamakes - REAR B F XS NS
PrioRuls
T o T Feces N i Aine | Covl No  Link Lane Pos Alllanes AllVenTypes VehClasses Counrimok\le Sm 1[;0; pos 1
- ‘ 120 B 8-2 86699 ‘
21615 15-1 84608 ; 1816 :
3 202 -2 73084 3 202 282
a2 28-1 2 2128 1

An error with the coding of reduced speed areas and detectors was found in the forecast model 2023 Base +
Dev (see Figure 26). The same error was found in all base models, but have been corrected in all forecast
models except the 2023 Base + Dev. This error is present both within and between the peak network models

for forecast model 2023 Base + Dev.
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Figure 26

2023 2023
BaseDev BaseDev
Com PM PM
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