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Important note about your report

The sole purpose of this report and the associated services performed by Jacobs is to assess alternative junction
designs at Barnton, Edinburgh in accordance with the scope of services set out in the contract between Jacobs
and the Client. That scope of services, as described in this report, was developed with the Client.

In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the
absence thereof) provided by the Client and/or from other sources. Except as otherwise stated in the report,
Jacobs has not attempted to verify the accuracy or completeness of any such information. If the information is
subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and
conclusions as expressed in this report may change.

Jacobs derived the data in this report from information sourced from the Client (if any) and/or available in the
public domain at the time or times outlined in this report. The passage of time, manifestation of latent
conditions or impacts of future events may require further examination of the project and subsequent data
analysis, and re-evaluation of the data, findings, observations and conclusions expressed in this report. Jacobs
has prepared this report in accordance with the usual care and thoroughness of the consulting profession, for the
sole purpose described above and by reference to applicable standards, guidelines, procedures and practices at
the date of issue of this report. For the reasons outlined above, however, no other warranty or guarantee, whether
expressed or implied, is made as to the data, observations and findings expressed in this report, to the extent
permitted by law.

This report should be read in full and no excerpts are to be taken as representative of the findings. No
responsibility is accepted by Jacobs for use of any part of this report in any other context.

This report has been prepared on behalf of, and for the exclusive use of, Jacobs’s Client, and is subject to, and
issued in accordance with, the provisions of the contract between Jacobs and the Client. Jacobs accepts no
liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third

party.
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Executive Summary

This Technical Note describes the Linsig modelling undertaken for the revised layout options of the Queensferry
Road / Maybury Road / Whitehouse Road, Barnton junction, as discussed in the Stage 1 Report. The options
intend to provide improvements for pedestrians and cyclists without detrimentally impacting traffic throughput.

Base Linsig models were provided by the City of Edinburgh Council (CEC) and reviewed for consistency against
the existing layout of the junction and the current on-street operation. The Linsig analysis demonstrates the
junction currently has problems with capacity and progression through the network which correlates with the
observations on-street during the peak periods.

The observed traffic flows found that on average the total number of vehicles, when converted to pcus, that
progress through the junction is approximately 5350 pcus in the AM peak and 5100 pcus in the PM peak. The
committed development traffic increases these flows by approximately 340 pcus in both peaks. This
demonstrates that the existing junction is currently managing a significantly high volume of traffic. With
committed development flows in place, the operation is expected to get worse and as a minimum fixed time plan
updates are likely to be required to better manage traffic throughput prior to any future dynamic control strategy
being implemented (if applicable).

With revised timings and coordination, Linsig suggests that PRC improvements and overall delay reductions
could be made under the base layout. However, some on-street validation would be required to ensure any
changes to timings do not have any significant impact on queuing and associated throughput, particularly for the
westbound Queensferry Road movements. On-street validation will be critical for all options should they be
constructed.

With offline cycle facilities proposed to connect between the southwest side of the junction on Maybury Road and
the northeast side of the junction on Whitehouse Road, there is a need to link up the facilities. The existing
layout may be able to accommodate the required minimum crossing widths for Toucan facilities but the size of
the existing traffic islands are expected to cause problems for accommodating cyclists, potentially putting them
in compromised waiting positions. This risk becomes worse if pedestrian and cyclist numbers and interactions
increase. Therefore, the existing layout as it stands will require improvements to accommodate cyclists.

Four options have been put forward to improve pedestrian and cyclist throughput at the junction. Two options
were previously covered in the Stage 1 reporting and two further options have been put forward as part of the
Linsig analysis.

The four options vary significantly in complexity and associated cost, but none are expected to provide
operational improvements to manage the increase in traffic referred to above. They are, however, expected to
improve provision for NMUs primarily by accommodating the proposed cycle connections, but also by creating
more route choice for all NMUs and under some scenarios shorter journey times and reduced delay.
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Of the options, option 7.1.A provided the best Practical Reserve Capacity (PRC) for the junction and also provides
the best route choice for pedestrians, making navigation of the junction more direct, albeit via a number of
controlled crossings. The main concern is that the additional crossings through the centre of the junction reduce
the already limited stacking which could create more difficulties during on-street signal timing validation.

Option 7.1.B tightens up the junction layout which in turn reduces NMU journey time, but there are concerns over
how this layout could be implemented safely, particularly with respect to the wide five-lane approach on
Maybury Road which already has problems with “last second” weaving vehicles as identified by the Cramond and

Barnton Community Council. This option is not recommended and can be discounted.

Options 7.1.C and 7.1.D are intended to be relatively lower cost solutions by only amending the western side of
the junction to incorporate the required space for Toucan crossing facilities. These options made the PRC broadly
worse but did provide some potential journey time reductions for NMUs. Note, option 7.1.C ultimately requires a
five-stage crossing to navigate between the cycle facilities in the southwest and northeast of the junction, this
may therefore generate some poor user perception, even if journey time is not adversely affected. On this basis,
option 7.1.C may be a better solution if the cycle path continues north on the west side of Whitehouse Road.
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A summary of the PRC and total delay for each option compared against the base is detailed in the table below.

Barnton Junction Summary Table

AM PM
Total Delay Total Delay
Option PRC (%) (pcu/fhr) PRC (%) (pcu/fhr)
Base -4.40% 136 -3.6% 117.8
Option 7.1.A -11.3% 139.1 -6.8% 98.1
Option 7.1.B V2 -31.1% 411.9 -13.7% 167.1
Option 7.1.c -19.2% 259.1 -9.9% 150.9
Option 7.1.D -19.2% 266.1 -22.4% 285.6

It should be noted that PRC values for these options have been generated by running Linsig’s CYOP and offset
coordination functions, however, although this can give an indication of how much PRC can be achieved under
each option it may be that a reduced level of PRC is required to manage the short central sections, with queues
relocated to the external approaches. This approach appears to have been taken for the current operation
whereby PRC values of -25% to -30% are found when the base layout and on-street timings are tested with the
base traffic flows. This is necessary to reduce the risk of locking up and very little traffic proceeding. On-street
validation will be critical for whatever option is taken forward, so it is suggested that no option is completely
ruled out based on the PRC values alone.

Yellow box markings may be required to help manage the junction operation. In all option tests including the
addition of committed development traffic to the base layout, the junction is heavily reliant on yellow box
markings to have their desired effect in stopping vehicles from exit blocking other movements. Without this
intervention then there is a high risk of the junction locking up or at least severely reducing traffic throughput.

Sensitivity testing was undertaken to review the NMU operation and understand whether more direct routes for
these users could be achieved. This review considered the implementation of a diagonal crossing through the
centre of the junction to link the southwest and northeast corners of the junction where offline cycle facilities are
proposed. It also considered the pedestrian journey time and associated delay between these two points under
the options considered above.

Jacobs would not recommend a diagonal crossing through the centre of the junction. Although this would create
a more direct route and reduce NMU delay, it is considered that the length of the crossing required, at over 20
metres, would create safety and operational implications. A cycle only diagonal facility would also not be
considered a viable solution as although the crossing times would be reduced, it is still considered that this would
generate a risk as pedestrians may try to use the facility (as the shortest possible route) with potentially
insufficient timings applied.

Dedicated cycle facilities could be provided from Whitehouse Road to the southern central island and possibly
vice versa, subject to re-integration into shared space at both ends. This would be expected to have lower risk of
misinterpretation for pedestrian use. Note, the northeastern footway would need to be reduced to 2.0 metres to
accommodate a segregated two-way cycle facility.

The sensitivity test options are detailed below.
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A final sensitivity test was undertaken to determine whether an offset midblock crossing could be provided on
Whitehouse Road approximately 50 metres north of the junction, without detrimentally impacting the junction
operation. This would potentially provide an alternative offline route for cyclists rather than the need to cross
from west-east and vice versa at the Barnton junction. The analysis suggested this could be implemented
without impacting the junction operation but queues from the junction would be expected to block back through
the midblock crossing point.

General Conclusions

e The existing junction layout currently has problems with capacity and progression through the network
during the peak periods and a level of intervention is likely to be required when the committed
developments are in place.

e The sizes of some existing traffic islands are unlikely to be appropriate for Toucan crossing provision.

e The Option 7.1.B layout has the worst practical reserve capacity and is considered to have significant safety
risks, therefore, it is not recommended to be taken forward.

o All other design options are expected to have an impact on how the junction will operate, but the on-street
reduction in capacity is not expected to be significantly worse than the existing layout and operation. It is
expected that the existing junction and all options put forward would have to accept a reasonable level of
gueuing on entry approaches. This is to manage the short interconnecting lanes within the junction to
ensure blocking back and associated locking up does not occur.

e Option 7.1.A provided the best practical reserve capacity of all the options. It also provides the best route
choice for pedestrians, making navigation of the junction more direct. This is, therefore, recommended as
the preferred option to pursue to improve NMU connectivity between the southwest and northeast corners of
the junction.

e Options 7.1.C or 7.1.D could still be taken forward as potentially lower cost solutions to option 7.1.A.
However, if the cycle path continues north on the west side of Whitehouse Road, then both options could be
better solutions than option 7.1.A.
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Yellow box markings are likely to be required to help manage the junction operation.

e Adiagonal crossing through the centre of the junction is not recommended due to the excessive length of
the crossing.

e Adedicated cycle facility could be provided from Whitehouse Road to the southern central island and
possibly vice versa, subject to re-integration into shared space at both ends. This would reduce journey times
for cyclists at the expense of traffic progression, primarily from Whitehouse Road.

¢ An offset midblock crossing on Whitehouse Road is not expected to impact the junction operation.
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1. Introduction

This technical note describes the Linsig modelling undertaken for the proposed layout options of the
Queensferry Road / Maybury Road / Whitehouse Road, Barnton junction, as discussed in the Stage 1 Report. The
options intend to provide improvements for pedestrians and cyclists without detrimentally impacting traffic
throughput.

Base Linsig models were provided by the City of Edinburgh Council (CEC) and reviewed for consistency against
the existing layout of the junction and the current on-street operation.

Committed development flows for the AM and PM peak periods were included within the base modelling
received and compared against previous Microsimulation analysis undertaken by Jacobs. No inconsistencies
were noted, and therefore, the flows were taken forward in all option tests within the Linsig analysis. An initial
review of the 2020 Aecom Transport Assessment (TA) suggested the current traffic conditions and development
demands were suitable to be used for this project. However, a more in-depth review indicated that development
assumptions may not take account of all proposed housing in the Maybury/West Craigs area.

The 2020 Aecom Transport Assessment contained observed traffic flows comparable to Jacobs' observed traffic
flows and were considerate acceptable. The TA also included localised observed trip rates providing a more
robust trip generation assumption than would normally be used. However, the more in-depth review highlighted
the number of housing units forecast in the Aecom TA were not the same as those forecast in the Arup 2016 TA.
Therefore, a more up to date review of the Maybury/West Craigs development area was undertaken based on the
most recent information contained in Edinburgh's City Plan. A revised set of flows for the committed
developments have been developed based on this review and taken forward in both the network wide Vissim
analysis and the Linsig modelling.

The observed traffic flows found that on average the total number of vehicles, when converted to pcus, that
progress through the junction is approximately 5350 pcus in the AM peak and 5100 pcus in the PM peak. The
committed development traffic increases these flows by approximately 340 pcus in both peaks.

The base layout of the junction is detailed in Figure 1 below.

Figure 1: Existing junction layout
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Two potential revised layouts were proposed in the Stage 1 Report; one was put forward by Jacobs (option 7.1.A),
and the other was put forward as part of Aecom’s “Maybury Road — Transport Feasibility Study” report, dated
08/05/2020 (option 7.1.B).

Layout Option 7.1.A

This option contained focused improvements based on the existing Barnton junction arrangement. A
pedestrian/ cycle route through the centre of the junction is provided by the provision of 4m wide Toucan
crossings connecting both sides of Maybury Road to the footway in the Northeast corner between Whitehouse
Road and Queensferry Road, significantly improving accessibility and space for pedestrians and cyclists. From the
proposed shared use path on the western footway this would require a four-stage crossing, the same as the
existing arrangement. The U- turn movement has been removed due to reallocation of carriageway space.
Pedestrian crossings would be retained on the western side of the junction as the space within existing traffic
islands is considered too small to safely accommodate cyclist provision.

The general arrangement for this proposal is detailed in Figure 2 below.

T s

Emergerc
lelephan

Figure 2: Option 7.1.A Jacobs proposed junction layout from Stage 1 Report
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Layout Option 7.1.B

A full junction re-design to improve pedestrian and cyclist crossings through the junction. Introduction of 4m
wide Toucan crossings on all approach arms, widening of islands to accommodate waiting and tightening of

junction radii where possible to reduce crossing distances.

The general arrangement for this layout is detailed in Figure 3 below.

Indicative layout based on
Aecom's design for a full junction
re-design

Figure 3: Option 7.1.B Proposed junction layout based on the preferred design within the Maybury Road Transport
Feasibility Study, 08/05/2020
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2.

Base Linsig Model Review

The base Linsig model provided by CEC has been reviewed for consistency against the existing layout of the
junction and the current on-street operation. The Linsig Network layout is detailed in Figure 4 below:

| R R T

¥y Foad MBLT A gty

Figure 4: Base model layout as provided by CEC

Note, the separate midblock staggered crossing facility to the east of the junction has been included within the
model due to proximity and potential for impact on traffic throughput.

The setup of the model has been reviewed with the following observations made:

The majority of lane widths have been set to 3.25m, therefore, saturation flows may not be as accurate as
possible under the standard Linsig RR67 measurement method. Some saturation flows have also been
“directly entered”, it is assumed this has been done to validate against queue lengths.

Lane 8/1 modelled with a lane length of 29m, however, storage appears closer to 40m.

Arm 18 (bus lane) has not been specified to give way to Lane 1/1.

All cruise speeds set at 30kmh, which appears low for a 40mph speed limit, this may affect coordination/
gueuing outputs.

Many cruise speed link lengths are incorrect which will affect coordination of signals and queuing
outputs.

Phasing does not match current operation as no left turn slip lane eastbound into Whitehouse Road has
been provided (Phase C and associated give way missing).

Phase G is an RTIGA on-street but has been set up as a full green arrow phase.

Not all intergreens between phase conflicts had been specified (e.g. Phase H and G).
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Give way parameters have not been set up for a typical right turn at a signalised junction (i.e. following
industry standard guidance), it is therefore assumed these have been calculated using a more
appropriate software package.
Phase T left turn from Maybury Road is not set up with a priority exit onto Queensferry Road.
Phase N right turn not set up with a signallised give way to opposing Phase M.
Some Minimum Green periods have been specified incorrectly.
No buses have been allocated to the bus gate.
UTC base cycle times have been allocated for the signal timings but the fixed time operation for stage
change points has not been replicated, this includes only one pedestrian crossing window for the
midblock staggered crossing on Queensferry Road to the east of the junction.

The results for this model are contained within summary tables 1 and 2 but should be treated with caution given
the errors noted with phase set-up and intergreens. Jacobs have generated an alternative version with the
observations noted above rectified. This model has been validated against the queue surveys contained within
Aecom’s “Maybury Road — Transport Feasibility Study” report and found to be broadly aligned.

Given additional option testing is to be undertaken with committed development flows in place, it was
considered necessary to run Linsig's CYOP (Cycle Time Optimisation) function to determine optimised timings
and SCOOT based cycle times for the base model, this will allow a better comparison between the options to be
made. Note, SCOOT based cycle times will be used for CYOPs as it is understood the junction is being future
proofed for SCOOT operation.

The results for the base layouts (AM and PM peak periods) are detailed in Tables 1 and 2 below:

Barnton Junction (AM Peak!

Base Layout / Base Flows

Base Layout i Base Flows (Jacobs)

Base Layout/ Base Flows (Jacobs)

Base Layout | Committed Development

Base Layout | Committed Development

100 secs UTC 100 secs CYOP 104 secs Flows (Jacobs) - UTC 100 secs Flows (Jacobs) - CYOP 104 secs
Item Lane Description Deg Sat (%) A;:'r geéwgy Q':‘::: ;\ga:” Deg Sat (%) A;:} E:cluay n":::g ?’;‘z‘:‘] Deg Sat (%) A;:}I;?:‘uay Q":::g :‘::’;J Deg Sat (%) A;; geéwgy Q':‘::: ;\ga:” Deg Sat (%) A;:} E:clgy n":::g ?’;‘z‘:‘]
tsipcu) (sipcu) (sipcu) tsipcu) (sipcu)
11| Maybury Road RT after box junction Ahead | 44.40% 211 32 71.60% 24 106 90.80% 61.4 12.9 89.80% 606 155 89.60% 552 144
12| Maybury Road RT afier box junction Ahead | _ 51.40% 263 38 75.40% w2 117 91.60% 616 13.8 91.50% 643 169 91.50% 517 16
21 Maybury Road NB AH = RT Lefl 6.40% 29 08 13.60% 57 s 16.00% 55 s 2060% 60 08 21.90% 54 18
B Maybury Road N8 /AH + RT Ahead 95.30% 1162 128 88.50% 898 106 92.00% 1002 17 8850% 396 108 B0.50% B 93
S Maybury Road NB AH < RT Right 0.00% 00 o 280% X 0.1 290% 858 0.1 280% EX X 290% EE 0.1
3 QuesnsTerry foag BB eniry Lef Anead 108.60% 1889 846 1122 1122%| 2501 1125 916-516% 352 202 |1ise-1gsn|  ses 1577 930-93.0% 383 3
32+33 | Queensferry road EB entry Ancad Right_| 1043 104.3% 1364 377 |1139:113.9%| 2604 S6.1 91.8:91.9% 411 221 |1228:1228%| 3863 7a7 940 94.0% 54 35
an Whitehouse Road S8 Lett Anead Lefz 86.60% 7.1 124 1016 158 90.30% 79.1 138 1016 158 90.30% 79.1 138
arz=4r3 Whitehouse Road 58 Right 1000 1000%| 1561 1138 962.993% | 1448 1038 916 916% | 1080 83 92:993% | 1448 108 853 .853% 854 639
& Queensferry Road W8 middls 2 Ahsad 33.30% 33 04 41.00% &7 58 78.30% 50,9 151 36.10% 59 41 88.00% 774 181
sz Queensferry Road W8 middle 2 Asad a1.00% 104 54 7550% 182 209 aT.00% 545 177 50.80% 208 237 93.00% 914 217
=3 Queensferry Road WB midde 2 Right 5120% EX 29 52.00% 204 33 T0.70% 948 33 55.00% 793 33 7070% 1052 3
61 Queensferry Road E8_Ahead 70.90% 10.0 229 73.60% 68 134 67.41% a7 8.1 81.10% 5.0 172 73.10% 60 107
62 Queenserry Road EB_ Ahead 54.70% 9.1 164 56.60% 56 9.4 67.90% 54 13.1 5450% 4 65 7260% 70 13
71| Queensferry Road WB mddie 1 Ahead Lefl | 112.30% 2780 851 89.10% 22 28 76.60% 122 28 9250% 378 34 89.10% 23 27
2+713_| Quesnsferry Road WB middie 1 Ahead | 110.8 110.9%| 2437 761 758 . 759% 217 183 49.1.49.1% [ 85 80.9:80.9% 242 21 508 50.8% 90 93
8182 Maybury Road SB exil U-Turn Ahead | 99.0. 0.0% 1203 248 757 137% 157 133 7.8 67.6% 97 171 85.0.850% 204 187 781 181% 59 B
ortogrz | MayburyRoad NB RT before Box unction 4159 11299 | 2704 631 796 79.6% 346 146 746 T4.6% 30.4 13.4 97.6:97.8% 8 288 91.8:91.8% 465 241
101102 | _Waybury Road NB LT + AH entry Ahead | 237 :237% 30 17 240:240% 32 18 235 235% 29 [Ed 272:27% 33 18 267:267% 30 18
13 Queensferry Road EB miadle Ahead 75.20% 57 8.1 5B.50% 56 21 46.90% 135 93 61.00% 59 25 51.30% 166 93
132 Queensferry Road EB miadle Ahead 46.60% 35 06 39.60% 46 28 50.90% 107 73 31.10% 34 2 53.50% 128 73
1an Queensferry Road WB entry Ahead 54.90% 57 92 59.50% 65 11 66.70% 74 142 61.70% 68 118 73.00% 87 174
142 Queensferry Road W8 entry Ahead 51.00% 53 84 48.90% 54 78 20.00% a7 59 52.10% 57 58 40.00% [ 58
151 15.00% 11 o 19.00% 11 o1 15.00% 1 o1 21.80% 12 o 21.80% 12 o1
152 36.30% 15 03 36.30% 15 03 36.30% 15 03 4470% 7 02 7 04
171 Whitehous Road S8 mddie Right 270% 323 12 75.10% 166 9.4 86.10% 312 16, 7.40% 17.4 96 99 18
181 Queensferry Road EB bus lane Ahead N - 12.70% 23 01 13.30% 42 0.1 12.70% 46 01 13.80% 44 01
PRC (%)) -25.8% -26.5% 22% -36.4% 44%
Total Delay (peu/hr)| 3439 2095 1120 2040 1360

Table 1: Base model results (AM Peak)
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Barnton Junction (PM Peak) Base Layout / Base Flows Base Layout / Base Flows (Jacobs) Base Layout/ Base Flows (Jacobs) Base Layout/ Committed Development | Base Layout/ Committed Development
110 secs UTC 110 secs CYOP 104 secs Flows (Jacobs) - UTC 110 secs Flows (Jacobs) - CYOP 104 secs
Ave. Delay Ave. Delay ‘Ave. Delay ‘Ave. Delay Ave. Dela
ter Lane Description Deg Sat (%) | perpey ean ;‘:‘C‘;] Deg Sat (%) | per PCU auean :‘:,‘ET.J Deg sat (%) | per PCU quean ?::T.: Deg Sat (%) | Per PCU uean m’:] Deg Sat (%) | per PCU aean ?Qif”
(sipcu) (s/pcu) (s/pcu) (s/pcu) (s/peu)

11| Maybury Road RT after box junction Anead | 39.70% 292 36 84.40% 834 99 66.40% 4.1 78 97.20% 131.8 15.2 82.00% 45.1 102
112 | Maybury Road RT after box junction Anead | 42.60% 287 4 89.90% 95.5 1.9 7360% 476 53 12.00% 2997 335 86.30% 51.0 118
an Maybury Road NB AH + RT Left 26.20% 43 38 59.10% 153 5.1 59.80% 15.0 48 62.60% 154 55 59.40% 158 53
2 Waybury Road NB AH = RT Ahead 66.00% 656 58 80.40% 874 71 55.70% 528 52 80.40% 874 71 43.20% 520 52

21 Maybury Road NB AH + AT Right 0.00% 00 [] 1.50% 754 [ 1.40% s9.7 0 1.50% 745 0 1.20% €03 0
3 Queensferry '”i’:‘:uez”w LeftAhead 73.90% 56 191 87.9:67.9% 290 292 87.0:87.0% ns 246 |1w020:1000%)  ams 707 86.4186.4% 300 251
32:33 | Queensferry road EB entry Ahead Right | 93.1 93.1% 558 189 916:916% 528 88 266 856% 439 126 [1135 11z3%] 3084 304 932 93.2% 543 13.1

an Vihtenouse Road SB Left Ahead Left2 45.90% 4.7 59 64.30% 566 69 45.00% 39.1 56 64.30% 6.6 69 52.90% 45.1 B
az+4i3 ihtenouse Road SB Right 9201 92.0% 889 125|176 177%| a2z 412 88.5:86.5% 736 101|168 1168%| 3614 39 92.61928% 915 126
51 Queensfery Road WE middle 2 Ahead 65.90% 59 11 63.00% 19 145 80.00% 240 198 57.70% 101 95 81.60% s7.1 219
sz Queensferry Road WB middle 2 Ahead 85.80% 124 31 71.70% 153 211 85.50% 317 257 76.60% 170 238 51.10% 715 283
3 Queensferry Road W8 middle 2 Right 73.00% 811 37 73.00% 982 37 £9.10% 88.0 34 73.00% 77 37 £0.10% 1210 34
&n Queensferry Road E8_Ahead 58.10% 52 202 92.20% 23 163 82.50% 132 146 107.10% 1836 73 90.80% 233 256
& Queensferry Road E8_Ahead 47 157 50.80% 32 83 £5.30% 65 9 38.80% &3 52 £5.70% 74 15
71| Queensterry Road WB middle 1 Ahead Left 57 321 £5.70% 20 13 7160% 59 12 T280% 26 132 75.70% 212 36
72+73 | Queensferry Road WB middie | Anead | 942 94.2% a7 33.4 60.9:60.9% 73 17 622:62.2% 8.4 176 647 64.7% 77 182 62.5:62.5% 132 16.9
a1+82 \aybury Road 58 ext U-Tum Ahead 32.4100% %8 57 34.31343% 114 48 337:330% 12.1 45 49.3149.3% 125 72 55.1155.1% 40.0 148
gisgp | Mevoury Road B T before box knction | 47,0 47.0% 19.0 58 493:493% 214 64 43.4:454% 185 55 597.59.7% 231 99 4.4 64.4% 2564 10.1
1071102 | Maybury Road NB LT + AH entry Ahead | 382 39.0% 47 48 37.5:375% 36 39 375:375% 35 36 396 306% 37 42 39.6306% 38 ]
131 Queensferry Road EB middie Ahead £0.10% 76 1 55.40% 23 07 49.20% 32 12 £6.40% 36 1 5230% 14 78
132 Queensferry Road EB middie Ahead 48.80% 31 54 24.00% 30 15 35.00% 3.1 25 11.00% 42 19 3280% ) 3.1
141 Queensferry Road WB entry Ahcad £2.00% 52 122 72.30% [ 128 B2.80% 129 124 35.40% 177 172 53.40% 278 215
1472 Queensferry Road W entry Ahead 50.50% 49 83 66.00% 106 9.9 1.8 10 72.30% 116 1.2 113 9.9
151 31.20% 1.3 o 31.20% 1.3 o 1.3 0.2 33.00% 4 0. 1.4 0.2
1572 26.60% 1.3 02 26.60% 1.3 0.2 1.3 0.2 32.00% 4 0 1.4 0.2

17n Vihshouse Road SB middle Right 44.80% 382 52 63.70% 158 52 208 51 £9.70% 178 141 5
181 Queensferry Road EB bus lane Ahead - - - 12.20% 43 0.1 40 0.1 13.00% 47 0.1 42 0.1

PRC (%) AT7% -30.8% 1.7% -28.7% -3.6%
Total Delay (pcu/hr) 835 1104 75.9 2405 117.8

Table 2: Base model results (PM Peak)

All base model set-ups demonstrate problems with progression through the network which correlates with the
observations on-street for the existing layout during the peak periods.

The base UTC timings for the AM peak have been set up to provide good coordination along Queensferry Road
for both the eastbound and westbound directions. However, when running the CYOP function within Linsig, the
coordination still appears reasonable for the eastbound direction but favours the Maybury Road right turn over
the westbound Queensferry Road movement. This may work well as suggested by the results but would need
some on-street validation to ensure significant queuing problems do not occur. The CYOP proposed
coordination is quite similar under the AM peak committed development flow test, but with even less time given
to the West - East movement coordination, which may lead to further problems. However, it should be noted that
with the committed development flows added, the high PRC and overall delay values suggest some timing
amendments would be required.

The base UTC timings for the PM peak are very similar to the AM peak but with more green time allocated to the
eastbound and westbound through movements along Queensferry Road. Running the CYOP function in Linsig is
much more aligned with this in terms of coordination, just with more green time allocated to the Maybury Road
and Whitehouse Road approaches. With the committed development flows added, the CYOP function again
favours more coordination for the Maybury Road right turn.

The revised coordination with committed development flows in place suggest PRC improvements and overall
delay reductions could be made under the base layout. However, as noted above, some on-street validation
would be required to ensure any changes to timings does not have any significant impact on queuing and
associated throughput, particularly for the westbound Queensferry Road movements.
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3. Proposed Option Tests

Two options were put forward in the Stage 1 report; option 7.1.A and option 7.1.B. An additional two options
have been considered as part of this Linsig analysis report, whereby the existing layout has been updated on the
western side to allow for Toucan provision to link the offline cycle facilities to the southwest with the offline cycle
facilities in the northeast. These improvements for cyclists have been considered as the existing layout has
relatively small islands that may struggle to accommodate both pedestrians and cyclists safely, so these options
aim to improve NMU waiting areas. The third and fourth options will be referred to as option 7.1.C and 7.1.D.

To allow ease of comparison of the three options, the results for degree of saturation (DoS), delay, queuing and
PRC are all contained in the summary tables in section 3.5.

3.1 Option 7.1.A

The Linsig network layout developed by Jacobs is detailed in Figure 5 below.
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Figure 5: Option 7.1.A model layout

The junction is proposed to operate in four control streams, similar to the existing operation. The Whitehouse
Road right turn movements are proposed to operate under a RTIGA.
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Running the CYOP function in Linsig under the committed development flows suggests the junction would need
to operate under a cycle time of 120 secs during the AM peak to achieve the best possible PRC of -7%. If the
junction was to operate at the same cycle time as proposed for the base layout (104 secs), a PRC of -11.3% is
expected. Note, a reasonable queue is expected on the mid-link Maybury Road southbound Phase V, this may
therefore require an additional stage to allow this to run twice to keep the queue low for both the Queensferry
Road eastbound right turn traffic source and the Whitehouse Road southbound ahead traffic source. Testing this
operation provides a PRC of -12.4% PRC during the AM Peak. Given the improvement in PRC between a 120 secs
cycle and a 104 secs cycle is not too significant, the 104 secs cycle would be expected to offer greater
throughput potential for pedestrians and cyclists due to the increased frequency of the Toucan crossings being
called.

Running the CYOP function in Linsig for the PM peak would require a 120 secs cycle to achieve the best possible
PRC of -3.5%. If the junction was to operate at the same cycle time as proposed for the base layout (104 secs), a
PRC of -6.8% is expected. Aswith the AM peak, given the improvement in PRC between a 120 secs cycle and a
104 secs cycle is only marginal, the 104 secs cycle would be expected to offer greater throughput potential for
pedestrians and cyclists due to the increased frequency of the Toucan crossings being called.

3.2 Option 7.1.B

The Linsig network layout provided by CEC and developed for the Maybury Road - Transport Feasibility Study,
08/05/2020 is detailed in Figure 6 below.
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Figure 6: Option 7.1.B model layout
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The model was reviewed against the design drawing for consistency and the proposed operation was checked for
acceptability, the following observations were made:

Many cruise speeds set at 30kmh, which appears low for a 40mph speed limit, this may affect
coordination/ queuing outputs.
Many cruise speed link lengths are incorrect which will affect coordination of signals and queuing
outputs.
Right turn into Maybury Road is extremely tight, particularly for larger vehicles. Swept path analysis has
been checked and a much bigger turning radii is required. This effectively reduces the right turn stacking
space from 41m to 34m which also has an impact on the westbound right turn stacking space from the
previously specified unrestricted 40m length to a flare lane of 24m.
The Maybury Road set up of two lanes leading to five lanes for approx. 50m on the immediate approach
to the junction, is considered a complex arrangement that may lead to driver confusion on the
immediate approach to the junction. A supplementary paper to the Cramond and Barnton Community
Council’s discussion paper, dated 19th July 2018, highlighted this being a safety issue under the existing
layout and this option would appear to make the potential for last second lane changes more prevalent.
0 Itis also noted that the lane setup in Linsig on the Maybury Road approach is likely to be
creating more throughput than is realistically achievable under the space constraints.
The right turn angle for the double right turn from Maybury Drive to Queensferry Road East may create
problems if one of the two turning vehicles is an articulated HGV. This may impact westbound storage if
additional carriageway space is required following swept path analysis.
The Queensferry Road eastbound middle section Phase B is set up as an RTIGA giving way to opposing
traffic under main Phase L. The opposing traffic consists of two lanes at potentially high speeds given the
40mph speed limit. This may pose a safety issue and would need further consideration before possible
implementation.
The Queensferry Road eastbound middle section ahead movements have also been allocated RTIGA
Phase B as well as its associated main Phase L, this is an incorrect set up but would not alter the
proposed timings.
The Queensferry Road westbound middle section right turn under Phase C is set up as giving way to
opposing traffic. The opposing traffic consists of two lanes at potentially high speeds given the 40mph
speed limit. This may pose a safety issue and would need further consideration before possible
implementation. It has also been set up to terminate before the eastbound movement to allow
pedestrian crossing Phase P to the west to run. This potentially leaves vehicles in a stranded position in
the carriageway without knowing when to proceed and could lead to confusion/ exit blocking.
Phase E is set up as a fully signallised right turn but has not been allocated intergreens to reflect this.
Many intergreens are missing or are not long enough to manage a conflict based on current national
standards (e.g. ped phase Jis 12m to 13m long but only has an intergreen of 7 secs allocated.)
Pedestrian crossing over left turn Maybury Road Phase N is missing.

The results for this option are contained in Tables 3 and 4, however, given some of the observations are
potentially critical for operation, Jacobs have created an additional model with amendments that are considered
necessary to establish a minimum level of adequacy for this option to be considered further. It should be noted
that this model has only been prepared to allow a more realistic comparison between options to be made, Jacobs
still have concerns with some fundamental principles in this design, as raised above. The new option will be
referred to as option 7.1.B V2.

The results for option 7.1.B suggest an AM Peak under base flows would provide a PRC of -29.9% and PM peak
PRC of -7.2%. Option 7.1.B V2 containing Jacobs’ updates suggests an AM Peak PRC of -31.1% and PM peak
PRC of -13.7%. Both sets of results suggest the proposal will provide worse overall operation than option 7.1.A.
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3.3 Option 7.1.C

A revised proposal to allow the existing layout to be modified for 4m wide Toucan crossings on the western side
is detailed in Figure 7 below. The basic layout of the Linsig Network diagram is broadly aligned with Figure 1 but
with the Queensferry Road eastbound left turn slip removed. Five “walk with traffic” crossings are required
between the Northeast and Southwest corners of the junction.
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Figure 7: Option 7.1.C Design alterations from existing layout

This layout is expected to operate worse than option 7.1.A, with an AM peak PRC of -19.2% and a PM peak PRC
of -9.9%, however, the provision for pedestrian and cyclist shared space would be much improved at the western
crossings.

Note, as with option 7.1.A, a reasonable queue is expected on the mid-link Maybury Road southbound Phase, this
may therefore require an additional stage to allow this to run twice to keep the queue low for both the
Queensferry Road eastbound right turn traffic source and the Whitehouse Road southbound ahead traffic source.

34 Option 7.1.D

An additional option to allow the existing layout to be modified for 4m wide Toucan crossings on the west side of
the junction. This option maintains the number of crossings required to navigate between the northeast and
southwest corners of the junction, as per the existing arrangement. The proposed layout is detailed in Figure 8
below. The basic layout of the Linsig Network diagram is broadly aligned with Figure 1 but with the Queensferry
Road eastbound left turn slip removed and the Maybury Road left turn provided with a second lane. The
Queensferry Road westbound u-turn has also been removed.
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Figure 8: Option 7.1.D Design alterations from existing layout

This layout is expected to operate worse than option 7.1.A, with an AM peak PRC of -19.2% and a PM peak PRC
of -22.4, however, the provision for pedestrian and cyclist shared space would be much improved at the western
crossings.

Note, as with option 7.1.A and 7.1.C, a reasonable queue is expected on the mid-link Maybury Road southbound

Phase, this may therefore require an additional stage to allow this to run twice to keep the queue low for both the
Queensferry Road eastbound right turn traffic source and the Whitehouse Road southbound ahead traffic source.

3.5 Results

For ease of comparison, the results for DoS, delay, queuing, and PRC for each option are contained in Tables 3
and 4 for the AM and PM peaks respectively:
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Barnton Junction Options (AM Peak) Option 7.1.A Option 7.1.B Option 7.1.8 V2 Option 7.1.C Option 7.1.0
104 secs 100 secs 104 secs 104 secs 104 secs
Ave. Delay Ave. Delay Ave. Delay Jve. Delay Ave. Delay
. Mean Max Mean Max Mean Max Mean Max Mean Max
Item Lane Description Deg Sat (%) | Perpcy | quott PO [ e satg) | perpcu | quott iR begsatpk) | perpcy | gttt R | begsatee) | perpcu | gttt RN | beg Sat (k) | perpcu | quatt R
(s/pcu) ts/pcu) tsipcu) (sipcu) (sipeu)
11: Barnton Junction - - 116.90% - - 118.00% - R 107.30% - B 107.30% - B

wizeqit | Queensiemy Road 88 Entry Ancad Lot 785 401 115.50% 3146 117.40% 3380 %8 105.50% 1563 502 108.10% 1857 818
113+14_| Quesnsferry Road EB Enlry Ahead Right 83.0 397 11520% 3086 116.80% 3287 1056 1056%| 1570 617 1054 106.4%| 1684 659
2 Queensferry Road EB Niddle Ahead 40 23 53.00% 134 59.10% 154 43.40% 156 155 43.10% 185 15
22 Queensferry Road EB Niddle Ahead 39 [B 71.90% 175 7350% 190 53.30% 29 212 5250% B 207
23 Queensferry Road EB Hiddie Right - - - 73.00% 202 58 75.20% 217 - - - - - -
n Whitehouse R”dﬁfe:dp"’”“” Leftlefi2 | 23 5pe; 490 107 111.50% 2844 348 116.00% 1422 £4.10% 108 98 86.20% 24 29
32-33_ | Whiehouse Road SB Approach Right | 76.1:76.1% 6.2 58 56.60% 436 67 67.90% 542 75 80.70% 685 88 104.40% 2102 183

an Queensierry Road W8 Entry Ahead Lefl | 91.20% 270 202 87.8.87.8% 263 211 919 915% 316 7360% 58 18 35.00% 17z 30
i Queensferry Road W8 Entry Ahead | 50.2502% 25 0% 23 49.00% 144 39.40% 26 57 480 480% 73 92

Bl Queensferry Road W8 Middle Ahead 89.00% g 0% 627 07 40% 1937 10260% 1248 314 10260% 318

52 Queensferry Road 1B Miodie Ahead 95.00% 63.1 102.30% 1240 109.0:109.0%| 21986 104.30% 1561 371 104.30% Bl

513 Queensferry Road W8 Middle Right 52.20% 56.7 7.80% 1214 3 B N R 49.50% 6.9 28 45.00% 27
e | MayburyRosd S8 Emy from Quesnsiemy | g7 0% 0.4 77.70% 13.0 184 78.80% 168 21 763:76.3% 07 196 7460% 183

an Maybury HB Right Tun Right 31.80% 281 157 116.90% 3470 1180 1180%| 3858 107.10% 2078 10250% 1453

az Maybury HB Right Tun Right D 116.70% 3443 B - - 107.20% 2082 10250% 1433

12 24.50% 5] 12 12 21.80% 01

[ NB Entry 43.00% £4.70% 1.7
102+10/1 | Maybury NB Right Turn Entry Ahead 3 433 - - - - - %2 83.4:188.4% 39.0 217
tizettyy | Mooy N Ansad Lot RontAnead | 333:333% 52 24 - - - - - - 273.27.3% 34 21 257:257% 37 19
121 Maybury NB Ahead Ahead 100.20% 1533 158 71.50% 483 101 74.30% 525 106 107.30% 2601 225 107.30% 2584 223
122 Maybury NB Ahead Right - - - - - - - - - 290% 857 X - - -
1301 Waybury N8 Left Left 15.60% 51 02 13.80% 355 14 18.0.13.0% 368 17 13.90% 78 [ 79.30% %3 63
132 Waybury NB Left Left - - - 17.10% 355 123 - - - - - - 0.00% 00 0
1611 Queensferry Road EB Bus Ahead 13.30% 565 04 0.00% 0.0 o 10.70% 38 0.1 12.70% 21 X 12.70% 41 [X]
1701 laybury S8 Wid Ahead 94.40% 625 206 - - - - - - 89.00% 598 177 91.70% 672 185
J2: Midblock East of Junction 76.90% - - - - - - - - 69.20% - - 73.50% -
" Queensterry Road £8 Exit Ahead £9.10% 40 78 - - - - - - 67.00% 71 67.30% 72
72 Queensferry Road £8 Exit Ahead 74.60% 47 98 - - - - - - 72.80% 69 7260% 63
E Queensferry Road WB Ahead 76.90% 10.0 191 - - - - - - 7360% 88 T3.50% 88
32 Queensferry Road WB Ancad 43.40% 5.0 6 - - - - - - 39.40% 46 39.40% 46
PRC (%) 11.3% -29.9% 314% -19.2% 19.2%
Total Delay (peu/hr)| 1391 352.2 411.9 259.1 266.1
Table 3: Model results (AM Peak)
Barnton Junction Options (PM Peak) Option 7.1.A Option 7.1.8 Option 7.1.6 V2 Option 7.1.C Option 7.1.0
104 secs 110 secs 120 secs 112 secs 120 secs
Kem Lane Description veasatco) | “berpey auean ?g‘:‘:‘] vea satCh) | perpen Qoo :‘Q‘Df.] vea satcn) | Perpen oo ?:')‘:” vea sate) | por peo aueon ?g‘:’:‘] beg sat() | ' per PCO Qoo :‘Q‘D‘:‘]
(sipeu) (slpeu) (s/peu) (sipeu) (s/peu)
J1: Barnton Junction 93.30% - - 96.50% - - 102.40% - - 98.90% - - 110.20% - -
qiz=py | Queensferry R”z‘;::ﬂ;"w Aneadlefl | g90:90.0% 405 %8 7410% 283 76.50% 324 215 98.50% 745 w038 107.00% 1858 684
113+1/4 | Queensferry Read EB Entry Anead Right 56 166 74.10% 277 T450% 305 223 9.7 95.7% 757 187 [10s2 10sz%| 2086 4
211 Queensferry Road EB Middie Ahead 24 05 53.80% 158 74.80% 738 265 53.50% 141 B 49.70% 28 07
22 Queensferry Road EB Middie Ancad 38 z 61.70% 172 76.70% 413 305 32.40% 59 26 34.50% 44 19
273 Queensferry Road E8 Middle Rignt - - - 71.30% 276 65.70% 240 76 - - - - - -
a1 | VWhiehouse Road 85 Anprocch LeflLefi2 | 45 505 43 58 9.10% 1228 143 25.60% a2 17 39.70% 374 56 260% 320 54
30:3 Whitshouse Read S8 Approach Right | 91.0:-910% 843 126 95.50% 10,8 178 100.70% 1504 228 93.80% 1291 197 108.80% 2280 209
4 Queensferry Road WB Entry Ahead Left 81.70% 92 7 85.5.36.8% 234 209 95.1:96.1% 475 32.40% 90 63 34.40% 284 s
4n+4n Queensferry Road WB Entry Ahead | 65.2:65.2% 63 53 £3.70% 15.4 168 £5.00% 201 192 608 60.9% 64 202 517 61.7% 15.4 192
s/t Queensferry Road W Niddle Ahcad 7.40% 1656 53.90% 438 27 100.10% 849 39.1 96.00% 89.1 30.1 103.50% 2156 611
52 Queensferry Road W Niddie Ahead 93.30% 386 95.30% 54.4 304 [1wz3izan] 13 477 98.90% 105 EX 110.20% 2404 695
53 Queensferry Road W8 Widdle Right 51.00% 542 28 83.50% 1486 3 - - - 52.10% 923 31 62.00% 902 35
g | MayburyRosd S8 Emry fomQueensiery | gy 0% 250 15 62.90% a5 1138 8350% 283 203 23 443% 260 3 4520% ar2 152
it Maybury N8 Right Turn Right £3.40% 265 52 93.70% 104 128 [t022:1024%|  tsaT 242 66.60% s2.1 52 £0.10% 39.1 10
Maybury N8 Right Turn Right 73.50% 302 102 93.20% 1029 134 - - - 90.50% 763 98 74.70% 42.0 15
1.4 0.3 32.80% 14 14 0.2 33.00% 1.4 02 33.00% 14 0.2
92 02 12 0.2 12 0z 1.4 02 32.00% 1.4 0.2
1021001 643:64.3% Kl - - - - - - 178 a7 55.4:55.4% 207 9.4
et | Mavbury N8 "':::‘ﬂ:;ﬂ- Right Ahead | 17 51 705 79 5 - - - - - - 39.9:39.9% 39 46 387:368.7% a9 a7
1211 Waybury NB Ahead Ahead 75.80% 7 5.1 50.30% 511 sE 58.00% 809 63 5430% 3.1 53 £430% 666 63
122 Maybury NB Ahead Right - - - - - - - - - 1.60% 758 0 - N N
1301 Waybury N8 Left Left 63.80% 1856 6.3 69.00% 60.8 73 80.4:6804% 636 96 T1.70% 266 8.3 105.10% 2320 19
132 Waybury N8 Left Left - - - 71.10% 60.7 82 - - - - - - 101.10% 180.1 16.4
1811 Queensferry Road EB Bus Ahcad 10.40% 207 14 0.00% 0.0 [ 11.00% 38 0.1 1.70% a1 [X] 10.80% 40 0.1
17 Waybury S8 Mid Ahead £3.40% 183 58 - - - - - - 8260% 592 127 70.10% 555 B
J2: Midblock East of Junction 96.40% - - - - - - - 91.70% - - 88.80% N -
" Queensterry Road EB Exit Ahead 34.40% 132 108 - - - - - - 24.70% 178 73.50% 154 158
72 Queenstery Roau £8 Exit Ahead 70.10% 98 13.3 - - - - - - 65.20% 86 61.70% 52 8.4
i Queensferry Road WB Ahead 96.10% 441 355 - - - - - - 91.70% 30.0 3 88.80% 19.4 203
32 Queensferry Road WB Ahead 78.10% 184 171 - - - - - - 54.60% 125 127 £1.30% 9.0 )
PRC (%) 6.8% T.2% A3.7% 9.9% -22.4%
Total Delay (pcu/hr) 98.1 1124 167.1 150.9 2856

Table 4: Model results (PM Peak)

Note, the cycle times vary between the options as the CYOP function in Linsig has been used to determine the
best possible throughput. Because of the need for coordination, a higher cycle time may not necessarily lead to a
better PRC, and therefore, a consistent cycle time across all options may be biased towards a specific design
solution.
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In both the AM Peak and PM peak, option 7.1.A is expected to offer the best overall PRC for the junction, albeit
still over capacity. This option is also the mostly closely aligned to the existing base operation. The main
concern is that the additional crossings through the centre of the junction reduce the already limited stacking
which could create more difficulties during on-street signal timing validation. It does, however, promote good
route choice for NMUs, particularly pedestrians.

As stated before, option 7.1.B is not considered a viable option as there are concerns with the proposed layout
from a safety perspective, particularly the five-lane approach to the junction. Notwithstanding, the results also
do not suggest an improvement over the base layout or other options put forward.

Option 7.1.C has been generated as a relatively low cost solution but would require NMUs to navigate through
five controlled crossings to get between the southwest and northeast corners of the junction. From a operational
results perspective, it is not expected to operate as well as the base or option 7.1.A but may be a possible
solution to keep costs down. Option 7.1.D was a further development on option 7.1.C to reduce the number of
crossings, however, the results suggest that the operation would be worse, particularly in the PM Peak. This is
mainly due to the incorporation of the Maybury Road left turn into the main junction operation.
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4, NMU Sensitivity Tests

The key objective is to provide the most practical and direct route for NMUs through the junction. This is
particularly important between the southwest corner and northeast corner of the junction whereby the proposed
offline cycle facilities are to be linked together. Therefore, further consideration has been given to these
movements. The first is to review whether more direct facilities for NMUs could be achieved in both directions or
possibly just in one direction. The second will be to understand which of the previous options provides the
shortest route for NMUs in terms of time to navigate the junction under the optimised signal timings. This is
intended to aid the decision process so that not only the impact on traffic is considered. A further test has been
undertaken to determine whether an offset midblock crossing located north of the junction on Whitehouse Road,
would impact the overall junction operation. This would potentially provide an alternative offline route for cyclist
rather than the need to cross from west-east and vice versa at the Barnton junction.

4.1 Review 1 — Direct NMU Route

The most direct route between the southwest corner and northeast corner would be to provide a diagonal
crossing through the centre of the junction. This would reduce the number of individual crossings required but
would lead to crossing points in excess of 20m, which can be quite daunting for users as they are expected to
spend significant time within a live carriageway (albeit under an all red pedestrian movement only). It would also
require significant lost time with expected proceeding intergreens in excess of 19 secs to meet national
standards. The lost time would inevitably lead to further capacity problems with the junction operation.

Figure 9 below details the possible diagonal NMU routes through the junction and their associated crossing
lengths under option 7.1.A. Note, the buildout in the northeast corner in option 7.1.A may not be feasible for bus
movements, and may need to be reduced in size, this could further increase crossing lengths up to 30m.

M 1\ T
| \3&‘\*\

Figure 9: Possible diagonal crossings for NMUs
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Jacobs would not consider crossings of this length to be a viable solution for pedestrians at this location due to
both the safety and operational implications. It may be possible to generate a cycle only facility, as cyclists would
take less time to clear the junction, however, it is still considered that this would generate a risk as pedestrians
may try to use the facility as the shortest route with potentially insufficient timings applied. It is therefore, not
recommended by Jacobs as an option to take forward.

Dedicated cycle facilities could be provided from Whitehouse Road to the southern central island and possibly
vice versa, subject to re-integration into shared space at both ends. This would be expected to have lower risk of
misinterpretation for pedestrian use. Note, the northeastern footway would need to be reduced to 2.0 metres to
accommodate a segregated two-way cycle facility. Figure 10 below details the indicative arrangement. This
would require the RTIGA on Whitehouse Road to be removed.

Figure 10: Possible segregated cycle facility
A sensitivity test of the option 7.1.A layout with the segregated cycle facility added, staging amended to remove

the southbound RTIGA and a cycle time of 120 seconds provides an AM peak PRC of -21.2% and a PM peak PRC
of -17.0% under the committed development flows.

4.2 Review 2 — Crossing Times

This review provides an indication of which of the previous options provides the shortest route for NMUs in terms
of time to navigate between the southwest and northeast corners of the junction under the optimised signal
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timings. If pedestrians and cyclists have alternative routes, then both are reported on. The predicted average
journey time and associated delay to pedestrians is detailed in table 5 below.

Barnton Junction NMU Movements i i i i
- Base Option 7.1.A4 Option 7.1.B V2 Option 7.1.C Option 7.1.D
Route / Cycle Time AM 104 secs AM 104 secs AM 120 secs AM 104 secs AM 104 secs
Zone Description Journey Pedestrian Journey Pedestrian Journey Pedestrian Journey Pedestrian Journey Pedestrian
P Time (Secs) | Delay (Secs) | Time (Secs) | Delay [Secs) | Time (Secs) | Delay (Secs) | Time (Secs) | Delay (Secs) | Time (Secs) | Delay (Secs)
A-B Southwest to Northeast Toucans - - 232 171 125 86 169 "7 137 98
B-A Mortheast to Southwest Toucans - - 189 128 125 86 249 187 213 174
c-D Southwest to Northeast Pedestrian Only 145 99 180 139 - - - - - -
D-C Mortheast to Southwest Pedestrian Only 125 79 158 M7 - - - - - -
Route / Cycle Time PM 104 secs PM 104 secs PM 104 secs PM 112 secs PM 120 secs
Zone Description Journey Pedestrian Journey Pedestrian Journey Pedestrian Journey Pedestrian Journey Pedestrian
P Time (Secs) | Delay (Secs) | Time (Secs) | Delay [Secs) | Time (Secs) | Delay (Secs) | Time (Secs) | Delay (Secs) | Time (Secs) | Delay (Secs)
A-B Southwest to Northeast Toucans - - 235 174 154 115 178 126 171 132
B-A Mortheast to Southwest Toucans - - 189 128 13 952 251 189 130 91
c-D Southwest to Northeast Pedestrian Only 178 132 182 141 - - - - - -
D-C Mortheast to Southwest Pedestrian Only 128 22 177 135 - - - - - -

Table 5: NMU Journey Times (Secs)
Only option 7.1.B would be expected to provide less delay to NMUs than the existing arrangement, but it should
be noted that Jacobs believe it would be difficult to achieve a safe operation and layout under this option.
Option 7.1.A does not provide reduced journey times between the southwest and northeast corner but does
provide greater route choice for pedestrians. Options 7.1.C and 7.1.D provide some improvements but not for all
scenarios.

A further test of the cycle provision discussed in sensitivity review 1, suggests a journey time and associated delay
for cyclists as follows:

e AM - Southwest to Northeast: Journey Time = 82 secs, Delay = 55 secs
e PM - Southwest to Northeast: Journey Time = 96 secs, Delay = 69 secs
e AM - Northeast to Southwest: Journey Time = 81 secs, Delay = 54 secs
e PM - Northeast to Southwest: Journey Time = 89 secs, Delay = 62 secs

This suggests a reasonable reduction in delay to cyclists could be achieved by the addition of the cycle facilities
through the centre of the junction.

4.3 Review 3 — Offset Midblock Crossing on Whitehouse Road

This review considers the impact on the junction operation if a signallised crossing is incorporated on Whitehouse
Road approximately 50m from the junction. Option 7.1.A was again used for the testing purposes as this offered
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the best PRC of the options. The crossing has been given two windows of opportunity to run during a single cycle
of the junction operation to ensure NMU waiting times are kept low.

The results suggest there would be minimal impact on the junction operation with an AM peak PRC of -11.3%
and PM peak of -6.8%, both are almost identical to the previous modelled results for option 7.1.A. A maximum
gueue heading northbound of 3.1 PCUs in the AM and 1 PCU in the PM are expected, which is well within the
storage capacity to suggest very low risk of exit blocking. In the southbound direction, the queue back to the
crossing from the junction is expected to be in the region of 11 PCUs in the AM and 13 PCUs in the PM
suggesting blocking back through the crossing is likely to occur, however, timings can be coordinated so that this
would not hinder traffic progression. Therefore, the main risk is vehicles sitting across the pedestrian studs at
pedestrian green and blocking the path of users.
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5. Conclusions and Recommendations

The existing layout of the junction when analysed in Linsig demonstrates the junction currently has problems
with capacity and progression through the network which correlates with the observations on-street during the
peak periods. With committed development flows in place, the operation is expected to get worse and as a
minimum fixed time plan updates are likely to be required to better manage traffic throughput prior to SCOOT
control being applied (if applicable).

With revised timings and coordination, Linsig suggests that PRC improvements and overall delay reductions
could be made under the base layout. However, some on-street validation would be required to ensure any
changes to timings does not have any significant impact on queuing and associated throughput, particularly for
the westbound Queensferry Road movements.

With offline cycle facilities proposed to connect between the southwest side of the junction on Maybury Road and
the northeast side of the junction on Whitehouse Road, there is a need to link up the facilities. The existing
layout may be able to accommodate the required minimum crossing widths for Toucan facilities but the sizes of
the existing traffic islands are expected to cause problems for accommodating cyclists, potentially putting them
in compromised waiting positions. This risk becomes worse if pedestrian and cyclist numbers and interactions
increase. Therefore, the existing layout as it stands will require improvements to accommodate cyclists.

The four options that have been put forward vary significantly in complexity and associated cost, but none are
expected to provide operational improvements to manage the increase in traffic. They are, however, expected to
improve provision for NMUs primarily by accommodating the proposed cycle connections, but also by creating
more route choice for all NMUs and under some scenarios shorter journey times and reduced delay.

Option 7.1.A provided the best PRC for the junction and also provides the best route choice for pedestrians,
making navigation of the junction more direct, albeit via a number of controlled crossings. The main concern is
that the additional crossings through the centre of the junction reduce the already limited stacking which could
create more difficulties during on-street signal timing validation. Option 7.1.B tightens up the junction layout
which in turn reduces NMU journey time, but there are concerns over how this layout could be implemented
safely, particularly with respect to the wide five-lane approach on Maybury Road which already has problems
with “last second” weaving vehicles, as identified by the Cramond and Barnton Community Council. Options 7.1.C
and 7.1.D are intended to be relatively lower cost solutions by only amending the western side of the junction to
incorporate the required space for Toucan crossing facilities. These options ultimately made the PRC broadly
worse but did provide some potential journey time reductions for NMUs. Note, option 7.1.C ultimately requires a
five-stage crossing to navigate between the cycle facilities in the southwest and northeast of the junction, this
may therefore generate some poor user perception, even if journey time is not adversely affected. On this basis,
option 7.1.C may be a better solution if the cycle path continues north on the west side of Whitehouse Road.

It should be noted that PRC values for these options have been generated by running Linsig’s CYOP and offset
coordination functions, however, although this can give an indication of how much PRC can be achieved under
each option it may be that a reduced level of PRC is required to manage the short central sections, with queues
relocated to the external approaches. This approach appears to have been taken for the current operation
whereby PRC values of -25% to -30% are found when the base layout and on-street timings are tested with the
base flows. This is necessary to reduce the risk of locking up and very little traffic proceeding. On-street
validation will be critical for whatever option is taken forward, so it is suggested that no option is completely
ruled out based on the PRC values alone.

Additional yellow box markings may be required to help manage the junction operation. In all option tests
including the addition of committed development traffic to the base layout, the junction is heavily reliant on
yellow box markings to have their desired effect in stopping vehicles from exit blocking other movements.
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Without this intervention then there is a high risk of the junction locking up or at least severely reducing traffic
throughput.

Jacobs would not recommend a diagonal crossing through the centre of the junction. Although this would create
a more direct route and reduce NMU delay, it is considered that the length of the crossing required would create
safety and operational implications. Even a cycle only diagonal facility would not be considered a viable solution
as although the crossing times would be reduced, it is still considered that this would generate a risk as
pedestrians may try to use the facility (as the shortest route) with potentially insufficient timings applied.

Dedicated cycle facilities could be provided from Whitehouse Road to the southern central island and possibly
vice versa, subject to re-integration into shared space at both ends. This would be expected to have lower risk of
misinterpretation for pedestrian use. Note, the northeastern footway would need to be reduced to 2.0 metres to
accommodate a segregated two-way cycle facility.

An additional signal controlled crossing could be provided approximately 50m north of the Barnton Junction on
Whitehouse Road, this would allow an alternative offline route for cyclists rather than the need to cross from
west-east and vice versa at the Barnton junction. The analysis suggested this could be implemented without
impacting the junction operation but queues from the junction would be expected to block back through the
midblock crossing point.

Summary

e The existing junction layout currently has problems with capacity and progression through the network
during the peak periods and a level of intervention is likely to be required when the committed
developments are in place.

e The sizes of some existing traffic islands are unlikely to be appropriate for Toucan crossing provision.

e The Option 7.1.B layout has the worst practical reserve capacity and is considered to have significant safety
risks, therefore, it is not recommended to be taken forward.

o All other design options are expected to have an impact on how the junction will operate, but the on-street
reduction in capacity is not expected to be significantly worse than the existing layout and operation. It is
expected that the existing junction and all options put forward would have to accept a reasonable level of
gueuing on entry approaches. This is to manage the short interconnecting lanes within the junction to
ensure blocking back and associated locking up does not occur.

e Option 7.1.A provided the best practical reserve capacity of all the options. It also provides the best route
choice for pedestrians, making navigation of the junction more direct. This is, therefore, recommended as
the preferred option to pursue to improve NMU connectivity between the Southwest and Northeast corners
of the junction.

e Options 7.1.C or 7.1.D could still be taken forward as potentially lower cost solutions to option 7.1.A.
However, if the cycle path continues north on the west side of Whitehouse Road then both options could be
better solutions than option 7.1.A.

¢ Yellow box markings are likely to be required to help manage the junction operation.

e Adiagonal crossing through the centre of the junction is not recommended due to the excessive length of
the crossing.
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e Adedicated cycle facility could be provided from Whitehouse Road to the southern central island and
possibly vice versa, subject to re-integration into shared space at both ends. This would reduce journey times
for cyclists at the expense of traffic progression, primarily from Whitehouse Road.

e An offset mid-block crossing on Whitehouse Road is not expected to impact the junction operation.
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Important note about your report

The sole purpose of this report and the associated services performed by Jacobs is to assess alternative junction
designs at Barnton, Edinburgh in accordance with the scope of services set out in the contract between Jacobs
and the Client. That scope of services, as described in this report, was developed with the Client.

In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the
absence thereof) provided by the Client and/or from other sources. Except as otherwise stated in the report,
Jacobs has not attempted to verify the accuracy or completeness of any such information. If the information is
subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and
conclusions as expressed in this report may change.

Jacobs derived the data in this report from information sourced from the Client (if any) and/or available in the
public domain at the time or times outlined in this report. The passage of time, manifestation of latent
conditions or impacts of future events may require further examination of the project and subsequent data
analysis, and re-evaluation of the data, findings, observations and conclusions expressed in this report. Jacobs
has prepared this report in accordance with the usual care and thoroughness of the consulting profession, for the
sole purpose described above and by reference to applicable standards, guidelines, procedures and practices at
the date of issue of this report. For the reasons outlined above, however, no other warranty or guarantee, whether
expressed or implied, is made as to the data, observations and findings expressed in this report, to the extent
permitted by law.

This report should be read in full and no excerpts are to be taken as representative of the findings. No
responsibility is accepted by Jacobs for use of any part of this report in any other context.

This report has been prepared on behalf of, and for the exclusive use of, Jacobs's Client, and is subject to, and
issued in accordance with, the provisions of the contract between Jacobs and the Client. Jacobs accepts no
liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third
party.
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1. Introduction and Background

In 2022, Jacobs reviewed the layout and operation of the existing signalised Queensferry Road / Maybury Road /
Whitehouse Road (Barnton) junction, to determine how the junction could be altered to facilitate better walking,
wheeling and cycling facilities whilst maintaining optimal levels of throughput for motorised users. This previous
review is covered within document B2420330-TN-LS-0003, which forms part of the Stage 2 reporting for the
project.

The review included an initial assessment of various design options using the JCT software package Linsig. This
helped identify a preferred solution to be taken forward for further analysis within Microsimulation software.

The original task required a base model of the junction to be developed with the signal operation and timings
replicated to understand how the junction was performing. This would allow direct comparisons to be made with
the options under development. The Linsig analysis demonstrated that the junction has problems with capacity
and progression through the network which correlated with the observations on-street during the peak periods.

The base layout of the junction is detailed below.

Wy
o

The Stage 2 reporting concluded that offline cycle facilities would be better accommodated on the southwest
side of the junction on Maybury Road and the northeast side of the junction on Whitehouse Road and, therefore,
in addition to improving pedestrian routes through the junction, there would be a need to provide connectivity
for cyclists between these two points. The existing layout may be able to accommodate the required minimum
crossing widths for Toucan facilities but the size of the existing traffic islands were expected to cause problems
when accommodating cyclists, potentially putting them in compromised waiting positions. This risk would
become worse if pedestrian and cyclist numbers and interactions were to increase. Therefore, the existing layout
as it stood, would require improvements to accommodate cyclists.

Four options were put forward for further review as part of the original analysis as detailed below.
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Option 7.1.C Option 7.1.D

The four options varied significantly in complexity and associated cost, but none were expected to provide
operational improvements to manage the expected traffic flows. They were, however, expected to improve
provision for walkers, wheelers and cyclists primarily by accommodating the proposed cycle connections, but
also by creating more route choice for these users and under some scenarios shorter journey times and reduced

delay.

Option 7.1.D was found to be the preferred solution in the analysis but there were still aspirations to provide a
more dedicated route for cyclists that would provide a greater level of separation from walkers and wheelers.
This led to a possible solution that provided a cycle facility through the centre of the junction that would reduce
the need for shared Toucan crossing facilities by operating some of the cycle movements via dedicated signals
for cycles. This solution was combined with option 7.1.D to become the preferred solution within the Stage 2
reporting and was taken forward for further analysis within Microsimulation software.

The preferred layout at the end of Stage 2 is detailed below, noting the eastern side of the junction would remain
as per the existing arrangement.
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However, following discussions with stakeholders it was considered that further analysis was required to
determine whether the cycling provision could be accommodated without passing through the centre of the
junction. As part of this process, the offline routes for cyclists through the network were further reviewed with
the possibility of cyclists being served on the western side of Whitehouse Road. It was also considered that traffic
flow profiles have changed since the 2022 analysis which used observed Junction Turning Count (JTC) data from

2019 and, therefore, current JTCs for 2024 were used to ensure the analysis is representative of current
conditions.

The following layout options were generated for further review:

1. Relocate cycle crossing to west side of junction — leading to a bidirectional cycle track on the west side of

Whitehouse Road

Relocate cycle crossing to west side of junction — leading to a bidirectional cycle track on the east side of

Whitehouse Road requiring a straight across crossing over Whitehouse Road

3. Relocate cycle crossing to west side of junction with a three stage staggered crossing — leading to a
bidirectional cycle track on the west side of Whitehouse Road

This Technical Note reports on the findings of the Linsig modelling undertaken for these revised layout options.
To allow direct comparisons to be made with the Stage 2 reporting, the base model and preferred solution from
Stage 2 will also be considered further under the revised 2024 traffic flows.
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2. Traffic Flows

Updated JTCs for 2024 were undertaken for the analysis. These traffic flows were supplemented with updated
committed development flows to determine the overall level of traffic to be used within the modelling for both
the AM and PM peak periods.

Edinburgh’s Local Development Plan indicates there are several sites in west Edinburgh currently under
construction (housing and commercial). The original assessment at Barnton junction accounted for future traffic
flows from four development sites: Cammo Meadows and West Craigs (central, north and east).

Since 2019, some of this development has been built and occupied, meaning a proportion of previously
modelled future trips will now be accounted for in the 2024 traffic counts. Exact occupancy rates cannot be
determined. However, a high-level review of the associated transport assessments and a recent site visit suggests
occupancy rates of approximately 2/3 at Cammo Meadows and 1/3 at West Craigs. These proportions have been
used to forecast future traffic flows for the remaining development trips that are not currently occupied to
determine the number of vehicles that pass through the Barnton junction.

The traffic flows when converted to Passenger Car Units (PCUs) for the analysis are detailed below.

Barnton 0800-0900 A B C D Total
A —Whitehouse Road 0 63 249 217 529
B — Queensferry Road (E) 100 0 655 907 1,662
€ —Maybury Road 262 748 0 123 1,133
D —Queensferry Road (W) 241 1051 114 0 1,446
Total 603 1,902 1,018 1,247 4,771

Barnton 1700-1300 A B C D Total
A —Whitehouse Road 0 67 199 274 540
B — Queensferry Road (E) 67 0 500 1241 1,808
€ —Maybury Road 199 568 0 226 993
D —Queensferry Road (W) 135 1052 165 0 1,352
Total 401 1,687 865 1,741 4,693

There has been an overall reduction in traffic flows between the 2022 analysis and 2024. The observed traffic
flows from 2019 used in 2022 analysis, when converted to PCUs, was approximately 5350 PCUs in the AM peak
and 5100 PCUs in the PM peak with committed development increasing these flows by approximately 340 PCUs
in both peaks. Therefore, there is an approximate reduction of 920 PCUs in the AM peak and 750 PCUs in the PM
peak.
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3. Linsig Model Review

As with the previous analysis, SCOOT based cycle times have been used to compare each option as a like for like
output, noting SCOOT based cycle times are proposed as the junction is being future proofed for SCOOT
operation. Other than for the Base Model existing timings which have a cycle time of 100 secs during the AM
peak and 110 secs during the PM peak, all other options have been tested with a consistent cycle time of 104
secs.

3.1 Base Model
The base Linsig model has been updated for the revised flows discussed in section 2 with the UTC timings
retained. Note, the separate midblock staggered crossing facility to the east of the junction has been included

within the model due to proximity and potential for impact on traffic throughput.

The Linsig Network layout is detailed in the Figure below:

‘\ﬂ." .f
This model was previously validated using the existing UTC signal timings against the queue surveys contained

within Aecom'’s “Maybury Road — Transport Feasibility Study” report and found to be broadly aligned, therefore, it
is considered a valid base set-up for the option testing.

The base UTC timings for the AM peak have been set up to provide good coordination along Queensferry Road
for both the eastbound and westbound directions. The base UTC timings for the PM peak are very similar to the
AM peak but with more green time allocated to the eastbound and westbound through movements along
Queensferry Road.

Under the 2022 flow sets with development traffic in place and no change to signal timings, the junction was
expected to operate with a PRC of -26.5% during the AM peak and -29.7% during the PM peak. With the
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updated 2024 flow sets and development traffic updates, the AM peak PRC is expected to improve to
approximately -2.3% whilst the PM peak is expected to perform at around -12% PRC under the same UTC
timings.

Note, the base model set-up still expects problems with progression through the network which correlates with
the observations on-street for the existing layout during the peak periods. Coordination in the westbound
direction is still the main challenge with a considerable level of queuing expected.

As per the previous option assessment, linsig optimisation can be used in an attempt to improve overall traffic
throughput and the revised coordination with the 2024 flows in place does suggest PRC improvements and
overall delay reductions could be made under the base layout (AM of 19.7%, PM of 1.7%). However, it is
expected that some on-street validation would be required to ensure any changes to timings do not have any
significant impact on queuing and associated throughput, particularly for the westbound Queensferry Road
movements, and so it is unlikely that the level of improvement, particularly in the AM peak would be realised.

3.2 Stage 2 (2022) Recommended Layout

This option was the recommended option from the
Stage 2 reporting (2022) and includes a cycle
crossing from the southwestern to the northeastern
corner of the junction, along with a separate two-
stage pedestrian crossing on the western side.

Although this route was convenient for cyclists, there
were concerns that pedestrians may attempt to use
the central cycleway as a more direct desire line. As
the signal timings and more importantly the
proceeding safety clearance timings would be
configured for cyclists, there is a risk that pedestrians
would not have sufficient time to cross safely.
Additionally, placing the crossing in the middle of
the junction may deter cyclists from using it,
particularly those who are less confident, as they
might be discouraged by having to navigate multiple
vehicle lanes in a single movement.

Of the options considered during the previous Stage
2 analysis, this layout was expected to provide the
best possible throughput for traffic whilst providing
significant improvements for active travel through
the junction. Testing this model with the updated
2024 traffic flows and optimising the model for PRC
provided an AM peak PRC of 3.2% and PM peak PRC
of -0.3%.
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33 New Option 1 (Cycle crossing on west side of junction and cycle track on west side of
Whitehouse Road)

Two sub-options were considered for this proposal:

e Option 1A - Split phased crossings over the west side of the junction for both pedestrians and cyclists (as
detailed in the Figure below).
e Option 1B - Straight through crossing over the west side for both pedestrians and cyclists.

These options consider re-routing the cycle track around the west side of the junction and avoids cyclists having
to navigate through the middle of the junction.

In option 1A, the southern pedestrian crossing is angled to provide separation between the two crossing
movements, reducing the potential for see through issues, and the cycle crossing is staggered to allow for
sufficient stacking space between crossings. It should be noted that the intention would be to ensure signal
timings allow cyclists to typically clear in a single movement, notwithstanding the staggered nature of the
crossing. The proposed staging is detailed below.
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Option 1A requires no major changes to traffic signalling and, therefore, provides comparable performance to
the preferred option from the Stage 2 reporting with an optimised AM peak PRC of 3.0% and PM peak PRC of
-1.5%.

In Option 1B, the crossings for pedestrians and cyclists over the west side of the A90 would be made in a single
movement. The proposed staging is detailed below.
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This option would be expected to operate with a PRC of -15.0% in the AM peak and -12.7% in the PM peak. This
suggests the junction would operate worse than Option 1A with more significant issues with queuing expected all
around the junction. There are also concerns that the layout would not provide the appropriate level of safety
for more vulnerable users. The long crossing over the A90 at approx. 18m would require walkers and wheelers to
be in the carriageway space for a reasonable period of time which could be a daunting experience. The need for
a traffic island to house the signal head for the eastbound A90 traffic movements may also encourage those
crossing to wait in the centre of the junction in an exposed position. Therefore, as this option does not provide
significant operational improvements it is recommended that it is not considered further at this stage.

3.4 New Option 2 (Cycle crossing on west side of junction and cycle track on east side of
Whitehouse Road - straight across crossing over Whitehouse Road)
For Option 2, the cycleway crossing of Whitehouse Road is located at the junction instead of via a mid-block

crossing facility further North. This crossings over Whitehouse Road would be amended to straight through
crossings. The Western cycle and pedestrian crossings over the A90 remain the same as in option 1.
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It was determined that a two-stage crossing over Whitehouse Road would be unsuitable as there would not be

sufficient width to accommodate cyclists waiting to cross without removing one of the two southbound lanes. A
direct crossing requires a new dedicated stage to be added to the control strategy. For reference, the proposed
staging is detailed below.

.
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This arrangement would significantly impact capacity with an expected AM peak PRC of -51.8% and PM peak

PRC of -48.4%. Therefore, this is not considered a viable option due to the impact it is expected to have on

traffic progression and overall queuing.

3.5

Maybury Road, cycle track on west side of Whitehouse Road)

This option matches the routing for pedestrians and cyclists in Option 1 but utilises the triangular island on

New Option 3 (Cycle crossing on west side of junction via triangular island on

Maybury Road to navigate across the western side of the junction, either by two or three controlled crossings.

The main purpose of this option was to consider the impact of increasing the size of the island on the western
side of the junction to provide more stacking capacity for walkers, wheelers and cyclists. The direct impact of this
is the removal of the short flare lane on the A90 eastbound approach. This may be considered a minor reduction

to the traffic lane set-up but the implications on the signal operation are more significant. As the flare lane

allows a dedicated right turn signal to be provided, without the flare lane in place the offside lane (lane 2) would
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be subject to the right turn signal with all traffic from this lane legally required to turn right. Therefore, all ahead
traffic would be forced into the nearside lane, also noting that this lane has a dedicated bus lane upstream.

The right turn signal could be removed to allow ahead movements to be made from the offside lane, but this
would require the two A90 movements to be separated to remove the conflict with the eastbound right turning
traffic. It has not been considered appropriate to provide a give way to oncoming traffic solution given the
40mph speed limit and two lanes of opposing traffic.

Two sub-options have been undertaken on this layout to understand what the best signal strategy would be:
e Option 3A - The eastbound offside lane is for right turn movements only.

The signalling remains the same as option 1 with the first stage having a dedicated right turn phase before
running the both the eastbound and westbound ahead movements in stage 2. In this arrangement there is
only one lane available for vehicles heading eastbound and, therefore, as expected there is a significant
impact on capacity with an AM peak PRC of -69.4% and PM peak PRC of -49.6%.
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e Option 3B - The eastbound offside lane is for ahead and right turn movements.

This arrangement means it is no longer possible to have a dedicated eastbound right turn phase. As vehicles
turning right would have to give way to two lanes of 40mph traffic it was decided that the eastbound and
westbound movements for Queensferry Road should run in separate stages. This impacts capacity, although
to a lesser extent with an AM peak PRC of -24.6% and PM peak PRC of -38.0%.

1] [Min: 512 ] [Min: 713 | [Min: 6] 4] [Min: 8]
(EID) (ED)
a—k3 Otk— B PR E—d Pk @—-%“@" @
¥ j@
& &, &,
R ! 4
[13] [269] 6] 225] [11] [E=] 14 [Es]

Both arrangements are, therefore, expected to generate significant traffic impacts.

Option 3C - Straight through crossing over A90 west side

Alternatively, a third option was considered that provided a straight through crossing over the A90 linking with
the triangular island on Maybury Road. This option would be closer aligned with Option 1 as it allows the flare
lane and traffic signal set-up on the A90 eastbound approach to be retained as well as the give-way slip lane

operation for the left turn slip from Maybury Road. The proposed staging is detailed below.
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Stream 1 — Main Junction
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Stream 2 — Maybury Left Turn Slip
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As with Option 1B, the crossing over the west side of the A90 would be made in a single movement, however, it
would connect with the triangular island on Maybury Road with and additional crossing over the left slip required.
This option would be expected to operate with a PRC of -12.0% in the AM peak and -7.2% in the PM peak. As
with Option 1B, although this option is expected to work slightly better, there are concerns that the layout would
not provide the appropriate level of safety for more vulnerable users. The long crossing over the A90 at approx.
18m would require walkers and wheelers to be in the carriageway space for a reasonable period of time which
could be a daunting experience, particularly given that the crossing would not be perpendicular to the footway
space. The need for a traffic island to house the signal head for the eastbound A90 traffic movements may also
encourage those crossing to wait in the centre of the junction in an exposed position.

Therefore, it is considered that Option 3 and its variations are not considered as viable options to consider
further.

3.6 Sensitivity Testing
The options tested in this section 3 may also be subject to possible design implications at two locations:

1. Reduced flare length on Whitehouse Road to accommodate an uncontrolled crossing immediately north
of Barnton Grove.

2. The southwest corner of the junction — A single lane left turn slip on Maybury Road to maximise space for
pedestrians and cyclists.

However, these design considerations will be applicable under all option tests and, therefore, to determine their
impacts a sensitivity test has been applied to Option 1A only, as this is the best performing option of the new
options.

For location 1, if the flare length on Whitefield Road is reduced from approx. 10 vehicles to 5 vehicles a
significant impact is expected on Whitefield Road. If the same signal timings are retained for Option 1A to allow
good progression on the A90 Queensferry Road, then the Whitehouse Road approach would be expected to
operate with the following Degree of Saturation (DoS) and Mean Maximum Queue (MMQ):
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e AM Peak: DoS = 109.4%, MMQ = 41.3 PCUs (previous analysis: DoS = 84.7%, MMQ = 11.1 PCUs)
e PMPeak: DoS = 113.6%, MMQ = 49.7 PCUs (previous analysis: DoS = 91.4%, MMQ = 12.3 PCUs)

This demonstrates that the length of the flare will have a significant impact on the operation of the junction.
Some redistribution of the green time would allow for minor improvements but at the expense of the other
approaches. The reduced flare length is a direct implication of the bi-directional cycle lane on the west side of
Whitehouse Road running adjacent to the carriageway, generating a wide uncontrolled crossing area that will
need to be reduced to meet local design standards. It may be possible to design this out by creating space for
pedestrian storage between the cycle way and the carriageway so that the flare length can be maximised.
Therefore, it is recommended that this is investigated further as the design progresses.

For location 2, if a single lane is required on the Maybury Road left turn slip to maximise space for pedestrians
and cyclists within the central traffic island, under the signal timings generated for the preferred operation, the
following DoS and MMQ would be expected on the left turn slip approach:

e AM Peak: DoS = 62.1%, MMQ = 3.4 PCUs (previous analysis: DoS = 62.1%, MMQ = 3.4 PCUs)
e PMPeak: DoS = 118.7%, MMQ = 27.4 PCUs (previous analysis: DoS = 86.7 %, MMQ = 7.2 PCUs)

The results suggest little to no impact will occur during the AM peak but the PM peak would have a significant
impact with queuing also expected to impact the adjacent ahead lane leading to Whitehouse Road. If the
junction is optimised for PRC, the operation can be improved on this approach but the westbound A90 approach
would then be expected to operate over capacity at a DoS of 94.2% in comparison to 87.1% previously. The
overall PRC under optimisation would be -4.7% compared to -1.5% previously. Although this does not appear a
significant difference there is a greater risk that a queue from the Lleft turn slip lane would impact the adjacent
ahead lane on Maybury Road leading to much more significant overall queuing that could ultimately impact the
right turn lanes. If this is to be considered further it is recommended the impacts are fully understood within the
Microsimulation modelling before design updates are made.

It should be noted that the central island on the A90 is currently proposed to have a 3m width at the western end
where pedestrians crossing facilities are provided, increasing to 4m at the eastern end where cycle crossing
facilities are placed.

If both design amendments were to be undertaken, then Linsig suggests the following implications:

e Option 1A preferred signal timings: AM Peak PRC = -21.6%, PM Peak PRC =-31.9%

e Option 1A optimised signal timings: AM Peak PRC = -6.5%, PM Peak PRC =-9.9%
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4. Summary

A summary table of the results for all options is detailed below:

Option Practical Reserve Capacity (%)
AM PM
Base UTC Timings -2.3 -12.0
Base UTC Optimised 19.7 1.7
Stage 2 Preferred 3.2 -0.3
Option 1A 3.0 -1.5
Option 1B -15.0 -12.7
Option 2 -51.8 -48.4
Option 3A -69.4 -49.6
Option 3B -24.6 -38.0
Option 3C -12.0 -7.2

Whichever option is ultimately taken forward, it is expected that further review is required to ensure that the
proposed signal timings are appropriate for on-street implementation. This would require up to date traffic
counts to be sourced close to implementation. This further analysis is to ensure that the junction operates
without blocking within the central sections. As noted in the Stage 2 reporting, it may be that a reduced level of
PRC is required to manage the short central sections, with queues relocated to the external approaches. This
approach appeared to have been taken for the existing operation whereby PRC values of -25% to -30% were
found in the base layout Linsig analysis when replicating the on-street timings in 2022.

The length of the flare on Whitehouse Road can have a significant impact on how much queuing is expected on
this approach and may have wider implications on how the overall junction will operate. Similarly, whether one
or two lanes are provided on the Maybury Road left turn slip road may have an implication on how the adjacent
ahead and right turn lanes operate if the queue extends back significantly. Therefore, having a shorter flare on
Whitehouse Road and a single lane on the left turn will increase the risk of traffic problems occurring.

Also, as noted in the stage 2 reporting, additional yellow box markings may be required to help manage the
junction operation. The junction will be heavily reliant on yellow box markings to have their desired effect in
stopping vehicles from exit blocking other movements. Without this intervention then there is a high risk of the

junction locking up or at least severely reducing traffic throughput.

The signal timings for Linsig Model Option 1A have been reviewed to reflect the notes above and ensure
appropriate coordination is being provided prior to any further analysis. The final outputs for the AM and PM

peak periods are detailed in the Figures below.
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Option 1A — AM Peak Output
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Option 1A — PM Peak Output
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5. Recommendations

Only Option 1A provided results suggesting it would benefit from further investigation as a viable solution,
therefore, it is recommended that Option 1A is taken forward for further analysis in Microsimulation software.

There are additional design considerations for the recommended option (1A in image below) to maintain an
informal crossing of Whitehouse Road just north of Barnton Grove. All options explored in this report and their
performance will be similarly impacted by any change or reduction to the flare length to the on Whitehouse Road
to the junction. In the case of a design that impacts the flare length it would therefore be recommended that the
impacts of reducing the flare length on Whitehouse Road are tested within Microsimulation software to
understand their impact on queuing.

In addition, further tests in Microsimulation software would also be needed if the design explored removal of a
left turn lane from Maybury Road, in the event space was needed to create a wider central island (for option

1A). This is unlikely however as the current island width proposed in this option is greater than 3m throughout,
with between 3.5 and 4m widths available across the island space which is dedicated to cycles. Further the island
is separated for pedestrians and cycles which limits the complexity in the space, and the widths are proportionate
to the adjoining parts of the crossing and cycle infrastructure.

A wider view of the proposed amendments under Option 1A are detailed below.

Option 1A has subsequently been taken forward for analysis within the Microsimulation software package
VISSIM, the findings of this modelling are discussed within the document “Addendum Maybury and Barnton
Modelling Report”.
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6. Appendix A - Full Linsig Result Outputs
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Introduction

Background

As part of the Local Development Plan Action Programme (LDPAP), improved cycle facilities have been

proposed on Maybury Road and Whitehouse Road between Glasgow Road and the National Cycle Network Route
1. The upgraded cycle infrastructure includes a protected cycle track in each direction and new at grade cycle
crossing over the Barnton junction. To facilitate these cycle improvements, general traffic lanes will be

reallocated to cycle only on two sections of Maybury Road, parking removed on Whitehouse Road and a new
layout and traffic signal plan at Barnton junction are proposed.
Jacobs has been commissioned by The City of Edinburgh Council (CEC) to design the cycle infrastructure

improvements including LinSig modelling of the Barnton junction and VISSIM microsimulation of the whole

scheme. The purpose of this report is to detail the VISSIM modelling undertaken and assess the impact the
proposed cycle improvement options have on the surrounding road network.

The Maybury study area is shown in Figure 1.1.
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1.2 This Report

This report details the development of the VISSIM Base and Reference Case models used in this assessment
including future traffic demand assumptions. The different elements of the proposed cycle improvements are
outlined before VISSIM modelling results are discussed. A summary and recommendations are then provided.
The structure of this report is as follows:

=  Chapter 2 — Model Development

. Chapter 3 — Scenario Descriptions

=  Chapter 4 — Modelling Results

= Chapter 5 - Summary and Recommendations
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2. Model Development

A fully calibrated Base model was developed to represent the existing road network and traffic conditions. From
this a Reference Case model was created that includes the proposed new layout of Maybury junction, a new
signalised junction at Maybury Road/Craigs Road and a bus gate on Turnhouse Road. New future year traffic
demands were also derived to take into consideration the anticipated additional traffic volumes associated with
the West Craigs (central, north and east) and Cammo Meadows developments located immediately west of
Maybury Road.

The Maybury LDPAP cycle improvement scheme was tested in the Reference Case model with additional
development demands and compared against the Reference Case with and without the additional development
demands. This was to gauge whether it is the proposed scheme or the additional traffic volumes that are
impacting the road network most significantly.

The traffic demands for the various models represent the AM peak (08:00-09:00) and PM peak (17:00-18:00)
hours.

2.1 Maybury Base Model

A new VISSIM microsimulation model of West Edinburgh area was developed with Maybury Road at the centre of
the model. The model ranges from Glasgow Road in the south to Queensferry Road in the north and includes key
connections from the Edinburgh City Bypass and Gyle Retail Centre. The links adjoining Maybury Road: Craigs
Road, Maybury Drive and Cammo Gardens are also included. The VISSIM model extents are shown in Figure 2.1.
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Figure 2.1: Maybury VISSIM Model Extents

2.1.1 Vehicle Types

Car, LGV and HGV vehicle types have been modelled using a matrix based assignment. All corridor bus services
are also included, based on fixed routes and stopping patterns.

2.1.2 Model Time Periods
Model time periods are:

=  AM peak: 08:00-09:00
=  PM peak: 17:00-18:00

For both peak hours, a 15-minute warm up period was included to represent traffic conditions at the start of the
peak hour.
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2.2 Base Model Calibration/Validation

The morning and evening peak VISSIM models have been calibrated against 2019 observed turning count data.
It is important to note the traffic demands in this assessment are based on those prior to the COVID-19
pandemic. The pandemic has impacted traffic volumes and traffic patterns throughout the UK including West
Edinburgh and Maybury Road. This assessment assumes that post COVID-19 traffic volumes and patterns will
return to a similar level as pre pandemic.

The Maybury model was also validated against 2022 observed count data collected at Maybury Road/Maybury
Drive, Maybury Road/Cammo Gardens and Queensferry Road/Cammo Road.

2.2.1 Scot-TAG Calibration Criteria

The Scottish Transport Analysis Guide (Scot-TAG) provides calibration guidance criteria for macroscopic models
and these have been applied to the development of the Maybury VISSIM model.

The guidelines state that a minimum of 85% of modelled hourly flows should meet any of the following criteria:

within 15% of surveyed counts (for flows 700-2700vph)

e within 100vph of surveyed counts (for flows <700vph)

e within 400vph of surveyed counts (for flows >2700vph)
Or

e atleast 85% of the modelled hourly flows achieved GEH values of 5 or less when compared to the
survey data

The GEH Statistic is a formula used in traffic engineering, traffic forecasting, and traffic modelling to compare
two sets of traffic volumes. The equation for the GEH statistic is shown below.

GEH = V' [ (Modelled-Observed)? / { (Observed+Modelled)/2 } ]

GEH values of 5 or less can be considered as a good match; values between 5 and 10 may require further
investigation and those more than 10 may not be considered as a good match.

2.2.2 Calibration Results

AM and PM modelled traffic flow calibration results are summarised by junction in Table 2.1 and

Table 2.2 for the observed turning count information available in the Maybury area.
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Table 2.1: AM Calibration Results

Number of All Vehicle Types
Observed

Junction

Counts GEH <5 GEH< 7.5 ‘ GEH <5 GEH< 7.5
Maybury Rd/ Glasgow Rd 6 6 6 6 6
Whitehouse Rd/ Queensferry
Rd/ Maybury Rd 12 12 12 12 12
Drum Bf'ae South/ Drum 5 5 5 5 5
Brae Drive
Queensferry Rd/ Clermiston
Rd North > > > & >
Drum Brae South/ Saint
Johns Rd/ Meadow Pl Rd/ 2 1 2 2 2
Glasgow Rd
Total 27 26 (96%) 27 (100%) 26 (96%) 27 (100%)

Table 2.2: PM Calibration Results

Number of All Vehicle Types

Junction Observed

Counts GEH< 7.5 GEH <5 GEH< 7.5
Maybury Rd/ Glasgow Rd 6 6 6 6 6
Whitehouse Rd/ Queensferry
Rd/ Maybury Rd 12 12 12 12 12
Drum Brae South/ Drum 5 1 5 1 5
Brae Drive
Queensferry Rd/ Clermiston
Rd North > > > > >
Drum Brae South/ Saint
Johns Rd/ Meadow PL Rd/ 2 2 2 2 2
Glasgow Rd
Total 27 26 (96%) 27 (100%) 26 (96%) 27 (100%)

Both peaks meet the Scot-TAG minimum criteria of 85% of counts having a GEH less than 5: 96% in the AM and
PM for all vehicle types and also for car only. The maximum GEH across all sites and both peaks is 6.3. Therefore,
the comparison of the model and observed data suggests this is a well calibrated model.

2.23 Validation Results
Additional traffic counts were commissioned in 2022 to inform design and better understand traffic movements
in the Cammo Gardens, Cammo Road and Maybury Drive areas. These observed counts were also used to

validate the Maybury VISSIM model.

AM and PM modelled traffic flow validation results are summarised by junction in Table 2.3.
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Table 2.3: Validation Results

Number of AM Peak Hour PM Peak Hour

Junction Observed

Counts Car ‘ All Vehicle Types Car ’ All Vehicle Types
Maybury Rd/ Pinegrove
Gardens/ Cammo Gardens 12 10 10 12 12
Maybury Rd/ Maybury Drive 6 5 6 5 5
Queensferry Rd/ Cammo Rd 6 4 4 4 4
Total 24 19 (79%) 20 (83%) 21 (88%) 21 (88%)

In the AM peak 79% of car counts meet the Scot-TAG criteria and 83% for all vehicle types, which is slightly
below the suggested minimum criteria. However, the low traffic volumes on the minor roads means this is not
considered to be a significant issue. Both car and all vehicles in the PM meet the Scot-TAG minimum of 85% of
counts either passing the minimum GEH or percentage difference criteria. Given the small number of counts
available, the comparison of the model and observed data suggests this is a well validated model.

2.3 Reference Case Model

There are three planned road network changes in the area surrounding Maybury Road that need to be taken into
consideration to meaningfully assess the impact of the LDPAP cycle improvements:

e Abus gate is proposed on Turnhouse Road northwest of the access to West Craigs Crescent (exact
location is yet to be determined);

e Revised layout of Maybury junction (as shown in Figure 2.2); and,

e A new signalised junction at Maybury Road/Craigs Road (as shown in Figure 2.3).

All three of these schemes are included as part of the Reference Case model and the modelling assessment.

Figure 2.2: New Layout at Maybury Junction
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Figure 2.3: New Signalised Junction at Maybury/Craigs Road

2.4 Future Development Demand

There are a number of sites in the West Edinburgh area with approved planning permission for future
development (housing and commercial). Of which, four sites adjoin either directly onto Maybury Road or onto
Maybury Road via Craigs Road. The additional traffic demand associated with these developments must be taken
into consideration for assessing the LDPAP cycle improvement scheme.

Extracted from the supporting Transport Assessments submitted to CEC during the application process, Table
2.4 outlines the forecast additional AM and PM peak hour car trips to and from the developments.
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Table 2.4: New Development Car Trips

AM (08:00-09:00) PM (17:00-18:00)

Development

To From To From
Development Development Development Development
Cammo Meadows 93 246 268 124
West Crai
est Craigs . 214 754 491 282
(central, north and east sites)
Total New Car Trips 307 1,000 759 406

For the purposes of this modelling assessment, it has been assumed all these additional car trips will travel on
Maybury Road and either pass through the Barnton or Maybury junctions depending on their assumed origin/
destination. A gravity model was used to determine the vehicles origin/destination on the model network.

Although not considered as part of this modelling exercise, Table 2.5 below shows the additional forecast car
trips from other approved development sites in the West Edinburgh area. These developments could also impact
the performance of Maybury Road, Barnton junction and Maybury junction. Additionally, they provided a sense
of the scale of development in this area and the potential future increases in traffic flows. Although it is
recognised not all 100% of the trips will pass through the study area.

Table 2.5 shows the combined total forecast AM and PM peak hour car trips to and from the listed

developments. The number of additional trips from the SAICA site is unknown but the size of the development is
known. There are also other sites in the West Edinburgh locale that are likely to become available for

development.

Table 2.5: New Development Car Trips

Development

Edinburgh Park
RBS

East of Mill Tower
IBG1

IBG2

IBG3

Elements

RHS

Airport Hotels

AM (08:00-09:00)

To
Development

2,755

From
Development

2,943

PM (17:00-18:00)

To
Development

2,564

From
Development

2,548

SAICA

1,000 Dwellings

11
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3.  Scenario Descriptions

Although only one scheme is proposed, the LDPAP Maybury Road design was appraised in VISSIM in three
different sections to determine the specific impacts of each of the elements independently. These are described
below.

3.1 Scenario 1 — Reallocation of a General Traffic Lane Through Maybury Drive
Roundabout

Scenario 1 assesses the proposed reduction from two general traffic lanes to one northbound on Maybury Road
through the Maybury Drive roundabout. This is to provide bidirectional segregated cycle lanes on Maybury Road
and would be in place from the Craigs Road junction to slightly north of the Meadowsweet Drive junction, as
show in Figure 3.1 overleaf.

3.2 Scenario 2 — Reallocation of a General Traffic Lane North of Maybury Junction

Scenario 2 assesses the proposed reduction from two general traffic lanes to one northbound on Maybury Road,
north of the Maybury junction to approximate in line with the pedestrian access to East Craig Rigg. As with
Scenario 1, this is to provide bidirectional segregated cycle lanes on Maybury Road and is also shown in Figure
3.1 overleaf.

A sensitivity test for Scenario 2 was also undertaken. The test examined the possibility of purchasing land from
the Grosvenor Casino carpark immediately north of the Maybury junction. The benefit of this option is an
extended merge lane from Maybury junction, allowing two lanes through the junction that merge into one on
Maybury Road.

33 Scenario 3 — Revised Layout at Barnton Junction

The bidirectional cycle lanes on Maybury Road continue through the Cammo Gardens junction, across Barnton
junction and along Whitehouse Road. To facilitate this, the Cammo Gardens junction will become signalised and
a revision to the layout and traffic signal plan for Barnton junction is required. A new north-south crossing over
Barnton junction is provided for cycles and improvements to pedestrian crossings are also made. The space
required for bidirectional cycle lanes on Whitehouse Road are delivered through the removal of parking spaces.

The changes described above form Scenario 3 and are shown diagrammatically in Figure 3.2 overleaf.

In addition to the primary traffic signal plan modelled for Barnton junction, minor adjustments to these plans
were also tested to balance impacts on throughput across all arms and determine if junction capacity could be
increased. The slight changes to the traffic signal plans are listed below.
. Do-Something Sensitivity Test 1 (DS1)

- Minor variation on stage order to test impact on coordination for movements to Maybury Road

- Frequency of pedestrian crossing reduced with green time re-allocated to traffic (modelled pedestrian
call frequency higher than current observations)

. Do-Something Sensitivity Test 2 (DS2)
- As DS1 but with traffic signal cycle time increased from 104 seconds (DS1) to 112 seconds (DS2)
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Scenario 1

Approximate connection
point to offline HSG20
share use active travel path

Approximate start point of on
carriageway bi-directional cycle track
following crossing of Craigs Road

Craigs Road

Scenario 2

Craigs Road

Approximate connection
point to offline HSG19
share use active travel path

Approximate start point
of on carriageway
bi-directional cycle track

Maybury Junction —

Figure 3.1: Overview of LDPAP Cycle Improvements on Maybury Road — Scenarios 1 and 2
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Figure 3.2: Overview of LDPAP Cycle Improvements Through Barnton Junction — Scenario 3
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4.  Modelling Results

The three scenarios were assessed independently in VISSIM in order to understand their impact on the
surrounding road network. The scenarios were tested in the Reference Case model with current traffic demands
plus forecast traffic growth from the West Craigs and Cammo Meadows developments, for the AM and PM peaks.
Scenarios 2 and 3 are compared against the Reference Case with and without the additional development traffic
demands to establish if the impacts on the road network derive from the increase in traffic volumes or the
schemes themselves.

The analysis of the scenarios focus on changes in queue lengths, journey times and where appropriate, junction
throughput.

4.1 Scenario 1

Scenario 1 reallocates a general traffic lane to cycle only northbound on Maybury Road through the Maybury
Drive roundabout.

411 Model Queue Length Analysis

Modelled queue lengths were extracted from the Reference Case and Scenario 1 models for the AM and PM
peaks. The change in queue lengths in the AM peak hour is shown in Figure 4.1. For this analysis, the additional
forecast traffic flows associated with the new developments were not included.

Reference Case Queue
Scenario 1 Queue
Vehicles Queued Off Network .

+201

200 m

Figure 4.1: Scenario 1 AM Queues

Modelling of Scenario 1 resulted in significant queues forming throughout the model network. At the start of the
model period, queues begin to propagate back from the Maybury Road/Meadowsweet Drive junction and
tailback through Maybury and Gogar junctions before queuing off the model network at the Edinburgh City
Bypass and Glasgow Road (west). There are also extended queues for vehicles travelling from Glasgow Road
(east) and Turnhouse Road due to the congestion at Maybury junction.
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The queues are so severe under Scenario 1 that a significant proportion of model traffic cannot enter the model
network, as shown by the number in Figure 4.1. Furthermore, the queues modelled under Scenario 1 do not take
into account the additional traffic demand anticipated to be generated by the new developments west of
Maybury Road.

4.2 Scenario 2

Scenario 2 reallocates a general traffic lane to cycle only on Maybury Road northbound from Maybury junction.
4.2.1 Model Queue Length Analysis

Modelled queue lengths were extracted from the Reference Case model with and without the additional West
Craigs and Cammo Meadows development traffic demand. For the AM and PM peaks, these queues were

compared against the Scenario 2 (with development demand) queues. The change in queue lengths in the AM
peak hour is shown in Figure 4.2.

Reference Case Queue
Reference Case with
Dev Demand Queue
Scenario 2 with Dev
Demand Queue

200 m

Figure 4.2: Scenario 2 AM Queues

Adding the forecast development demand to the Reference Case model results in increased queues eastbound
on Glasgow Road and northbound on Maybury Road. Implementing Scenario 2 extends the northbound Maybury
Road queue farther, propagating back through Maybury junction and along Glasgow Road.

In addition to the extended queues on Maybury Road and Glasgow Road, significant queues are anticipated on
Craigs Road for vehicles exiting the new West Craigs development sites. Any attempts to reduce this queue, by
increasing the traffic signal green time from this arm of the junction, resulted in longer queues on Maybury Road
and Glasgow Road.

4.2.2 Model Journey Time Analysis

The extended queues under Scenario 2 predominantly impact eastbound travel on Glasgow Road and the
northbound approaches to Gogar roundabout from the Edinburgh City Bypass and the Gyle. AM and PM journey
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times were extracted from the Reference Case with and without development demand models and the Scenario
2 models. The approximate start and end points of the journey time routes are shown in Figure 4.3.

Figure 4.3: Journey Time Routes
A comparison of average journey times from the three models are shown in Table 4.1 for the AM and PM peak
hour. The journey times are displayed in minutes:seconds and the change in journey time from the Reference

Case model is shown in brackets.

Table 4.1: Scenario 2 Average Journey Time Results

AM Peak Hour PM Peak Hour
Reference Reference Scenario 2 Reference Reference Scenario 2
Case Case with with Dev Case Case with with Dev
Dev Demand Demand Dev Demand Demand
3:08 4:24 7:52 8:06
Gl Road 2:48 7:08
asgow roa (+0:20) (+1:36) (+0:42) (+0:58)
1:12 2:13 4:59 8:04
1:07 2:37
Bypass 0 (+0:05) (+1:06) 3 (+2:22) (+5:27)
0:16 0:16 3:31 3:49
A1 12
S 0:16 (+0:00) (+0:00) 3 (+0:19) (+0:38)

Adding the forecast traffic growth from West Craigs and Cammo Meadows developments results in longer
journey times on all three routes in both peaks. The increase in journey times is more significant in the PM peak
as this is generally the busier peak in terms of overall traffic volumes.

Modelling of Scenario 2 indicates journey times will increase by almost 60% on Glasgow Road and
approximately double on the Edinburgh City Bypass in the AM peak with more substantial increases in the PM

17



. |
Maybury and Barnton Modelling Report Uaco bs

peak. An already busy route in the PM peak, journey times on Glasgow Road would increase by around one
minute impacting buses, airport access and possibly delays to the M9 motorway. The short approach from the
Edinburgh City Bypass included in the model would see journey times increase from around two and a half
minutes in the PM to over eight minutes. This level of delay would most likely be considered unacceptable and
would impact the Hermiston Gait junction and the M8 motorway.

423 Scenario 2 Sensitivity Test

Acquiring land from the Grosvenor Casino would allow two lanes through Maybury junction to Maybury Road.
This would improve junction throughput before vehicles would need to merge into one lane slightly farther north
than under the primary Scenario 2 layout.

PM queue lengths for the Scenario 2 sensitivity test are shown in Figure 4.4. The queue lengths for the Reference
Case with development demand and the primary Scenario 2 are displayed for comparison.

Reference Case Queue
Scenario 2 Queue

All with Dev Demand =

200 m

Figure 4.4: PM Scenario 2 Sensitivity Test Queues

In the PM peak under the primary Scenario 2, traffic queues extend along the length of Glasgow Road and to the
Edinburgh City Bypass. Providing two lanes through Maybury junction reduces these queue lengths but they are
still longer than the Reference Case. The root cause of this is the reduced stacking space on Maybury Road that
leads to queues tailing back through Maybury junction.

It is unknown if land could be acquired from the Grosvenor Casino to facilitate the short merge lane north of
Maybury junction. Although if it is available, it is unlikely that the limited benefits associated with the merge lane
would warrant the additional cost.

43 Scenario 3

Scenario 3 delivers a segregated bidirectional cycle lane between Cammo Gardens and Whitehouse Road. The
key network change under Scenario 3 is the proposed new layout and traffic signal plan for Barnton junction to
cater for a new cycle crossing.
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431 Model Queue Length Analysis

Modelled queue lengths were extracted from the Reference Case model with and without the additional West
Craigs and Cammo Meadows development traffic demand. For the AM and PM peaks, these queues were
compared against the Scenario 3 (with development demand) queues. The change in queue lengths in the AM
peak hour is shown in Figure 4.5.

Reference Case Queue
Reference Case with
Additional Vehicles ?ev De.ma3nd.tCr).lu|§ue
Queued off Network cenario > wi ev
RC: +31 Demand Queue

S3: +141

Additional Vehicles
Queued off Network
RC: +0

S3: +79

Additional Vehicles
Queued off Network
RC: +0

S3: +30

L
Figure 4.5: Scenario 3 AM Queues

In the AM peak hour, there are long queues eastbound on Queensferry Road with the existing Barnton junction
arrangement and traffic demands. Adding the additional development traffic demand and redesigning Barnton
junction increases this queue beyond the model extents and results in vehicles being unable to join the model
network.

The Barnton redesign also leads to significantly extended queues on Whitehouse Road and Queensferry Road
westbound. Modelling indicates over 100 additional vehicles will now be queued on Whitehouse Road, which
would equate to an extra 500m+ of queue assuming an average vehicle length of 5m. The westbound queue on
Queensferry Road more than trebles in length with the new Barnton layout and signal plan.

4.3.2 Model Journey Time Analysis
There are extended queues on three of the four approaches to Barnton junction under Scenario 2. AM and PM

journey times were extracted from the Reference Case with and without development demand models and the
Scenario 3 models. The approximate start and end points of the journey time routes are shown in Figure 4.6.
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Figure 4.6: Scenario 3 Journey Time Routes
A comparison of average journey times from the three models are shown in Table 4.2 for the AM and PM peak
hour. The journey times are displayed in minutes:seconds and the change in journey time from the Reference

Case model is shown in brackets.

Table 4.2: Scenario 3 Average Journey Time Results

AM Peak Hour PM Peak Hour

Approach Reference Reference Scenario 3 Reference Reference Scenario 3

Case Case with with Dev Case Case with with Dev

Dev Demand Demand Dev Demand Demand

Queensferry 512 6:28 7:52 135 3:58 5:48

Road EB ’ (+1:16) (+2:40) ) (+2:23) (+4:13)

Maybury 10:08 8:16 7:33 5:29
8:21 10:26

Road (+1:47) (-0:05) (-2:53) (-4:57)

Queensferry 201 2:53 747 203 4:01 7:32

Road WB ’ (+0:52) (+5:46) ) (+1:58) (+5:30)

Whitehouse 5:45 8:23 447 5:52
5:07 4:50

Road (+0:38) (+3:16) (-0:02) (+1:02)

20
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In the AM and PM peaks, Scenario 3 increases the approach times to Barnton junction on both Queensferry Road
arms and the Whitehouse Road approach. Travel times increase between 50% to almost 300% in the AM and
21%-268% in the PM. These delays would likely lead to wider network disruption rather than constrained to the

Barnton area.

Queensferry Road is also a key public transport corridor connecting Edinburgh’s northwest and Fife with
Edinburgh City Centre. Delays to buses of over two and a half minutes to almost six minutes would unlikely be

supported.

However, Scenario 3 does improve the approach times from Maybury Road, suggesting there is spare junction
capacity available to distribute the impacts more evenly across all arms.

433 Scenario 3 Sensitivity Tests

Sensitivity tests were undertaken for Scenario 3 to try to balance impacts on throughput across all arms and if

possible, improve junction capacity. These tests are outlined below.

=  Do-Something Sensitivity Test 1 (DS1)

- Minor variation on stage order to test impact on coordination for movements to Maybury Road

- Frequency of pedestrian crossing reduced with green time re-allocated to traffic (modelled pedestrian
call frequency higher than current observations)

. Do-Something Sensitivity Test 2 (DS2)

- As DS1 but with traffic signal cycle time increased from 104 seconds (DS1) to 112 seconds (DS2)

Although the Scenario 3 sensitivity testing was undertaken to balance impacts across the junction arms, in
practice it may be beneficial to prioritise specific approaches over others to maximise throughput from a given
approach. E.g. key bus corridors such as Queensferry Road.

AM and PM average journey times were extracted from the VISSIM models and displayed in Table 4.3. The
journey times are displayed in minutes:seconds and the change in journey time from the original Scenario 3
models are shown in brackets.

Table 4.3: Scenario 3 Sensitivity Testing Average Journey Time Results

AM Peak Hour PM Peak Hour
Approach Scenario 3 DS1 with DS2 with Scenario 3 DS1 with DS2 with
with Dev Dev Demand | Dev Demand with Dev | Dev Demand Dev Demand
Demand Demand
Queensferry 714 7:39 6:45 7:06
7:52 4
Road EB > (-0:37) (-0:13) >:48 (+0:57) (+1:17)
Maybury 10:07 6:52 5:21 5:55
8:16 5:29
Road (+1:51) (-1:23) (-0:07) (+0:26)
Queensferry 747 5:41 2:45 732 8:10 6:30
Road WB (-2:06) (-5:02) (+0:38) (-1:02)
Whitehouse 6:59 7:40 4:50 4:58
2 :52
Road 8:23 (-1:25) (-0:44) 25 (-1:01) (-0:54)

21
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Modelling of DS1 showed varying results. Overall, the AM improved with increased delays on Maybury Road
compared to the original Scenario 3 but reduced delays on the other three approaches. However, this option
performed slightly worse in the PM peak.

DS2 performed slightly better in the PM peak with improvements on Queensferry Road westbound and
Whitehouse Road but there were additional delays on Queensferry Road eastbound and Maybury Road. In the
AM peak hour, DS2 has reduced approach times compared to the original Scenario 3 on all arms. The most
significant of which is Queensferry Road westbound, approximately five minutes, which is in line with the
Reference Case models.

The Scenario 3 sensitivity tests indicate there are limited options available to maintain junction capacity if a cycle
crossing is required at Barnton. A grade separated crossing or banning certain movements through the junction
would be needed to maintain capacity.

Table 4.4 below shows the overall junction throughput under the different Scenario 3 tests. It highlights that no
matter what traffic signal plan is in place, capacity at Barnton is going to reduce due to the additional cycle
crossing stage. The only way to improve capacity is to reduce the frequency of pedestrians crossing phases. The
numbers shown are in vehicles per hour with the change from the Reference Case model displayed in brackets.

Table 4.4: Scenario 3 Sensitivity Testing Junction Throughput

Peak Hour Reference Case Scenario 3 with DS1 with Dev DS2 with Dev

with Dev Demand Dev Demand Demand Demand
AM 4,539 3,990 (-12%) 4,328 (-5%) 4,368 (-4%)
PM 4,874 4,406 (-10%) 4,345 (-11%) 4,462 (-8%)

22
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5.  Summary and Recommendations

5.1 Summary

CEC commissioned Jacobs to design and model cycle improvements on Maybury Road in West Edinburgh.
VISSIM Base and Reference Case models were developed to assess the impact on the surrounding road network
of the cycle improvement proposal, which was separated into three sections in order for the different elements
of the design to be tested independently.

=  Scenario 1 reallocated a general traffic lane to bidirectional cycle lanes on Maybury Road northbound
through the Maybury Drive roundabout. From Craigs Road junction to slightly north of the Meadowsweet
Drive junction.

= Scenario 2 reallocated a general traffic lane to bidirectional cycle lanes on Maybury Road northbound from
Maybury junction to in line with the pedestrian access to East Craig Rigg.

- Asensitivity test was undertaken to examine the potential benefits of acquiring additional space from
the Grosvenor Casino carpark to facilitate two merge lanes through the Maybury junction.

= Scenario 3 provided segregated bidirectional lanes between the Cammo Gardens junction and Whitehouse
Road. It includes the signalisation of the Cammo Gardens junction, removal of parking spaces on
Whitehouse Road plus a redesign and new traffic signal plan for Barnton junction to cater for a new cycle
crossing.

- Sensitivity tests were undertaken for Scenario 3 that made minor adjustments to traffic signal timings
and phasing. The aim of which was to balance the impacts on throughput across all junction arms and
determine if overall junction capacity could be increased.

All three scenarios were modelled in the AM and PM peak hours with two different sets of traffic demands: one
using existing traffic volumes and a second that took account of planned new developments. The West Craigs
(central, north and east) and Cammo Meadows sites will either join directly onto Maybury Road or onto Maybury
Road via Craigs Road. Due to the close proximity of these development sites, the forecast increase in traffic
volumes extracted from the associated Transport Assessments needed to be included in the modelling
assessment. This modelling exercise did not consider other approved developments in the wider West Edinburgh
area.

Modelling of Scenario 1 resulted in significant queues forming throughout the model network in both the AM
and PM peaks. The reduced stacking space and capacity northbound on Maybury Road causes queues to
propagate back from the Meadowsweet Drive junction and through the Maybury junction and Gogar roundabout.
This leads to unacceptable levels of queuing and delay on Glasgow Road, the Edinburgh City Bypass and farther
beyond the model extents.

Implementation of Scenario 2 in the AM and PM peak resulted in increased queues and delays on Maybury Road,
Glasgow Road and approaches to Gogar roundabout. In the AM period there is also anticipated to be delays to
vehicles on Craigs Road exiting the new West Craigs development sites. The most substantial delays were
modelled in the PM peak on the Edinburgh City Bypass approach to Gogar where modelled journey times
increased from approximately two and a half minutes in the Reference Case model to over eight minutes under
Scenario 2. Travel times on the already congested Glasgow Road also increased. The additional queues on the
Edinburgh City Bypass and Glasgow Road risk wider network disruption with impacts likely to affect Hermiston
Gait and M8 motorway plus the M9 motorway and airport access.

The Scenario 2 sensitivity test that takes additional space from the Grosvenor Casino carpark to facilitate two
merge lanes through the Maybury junction, slightly improves the levels of queuing and delays compared to the
primary Scenario 2. However, these are still likely to be greater than those modelled in the Reference Case.
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Under Scenario 3, the only key change to the road network that impacts traffic flow operation is the redesigned
Barnton junction layout to accommodate a new cycle crossing and revised traffic signal plan. Modelling of this
scenario indicated increased queue lengths and journey times on all the approaches to Barnton junction in both
peaks. Overall, there is a 10% or greater reduction in junction throughput. The sensitivity testing demonstrated
that minor adjustments to traffic signals can change where this is most or least severely impacted.

5.2 Recommendations

Modelling of Scenario 1 indicates that removing a general traffic lane at this location is not a viable option.
Unacceptable queue lengths extended past the model extents with current traffic volumes. Including the
additional traffic associated with all the approved development sites in the West Edinburgh area will only
exacerbate these problems further.

Although not as severe as Scenario 1, Scenario 2 increases queues and journey times on Glasgow Road, the
Edinburgh City Bypass and approaches to Gogar roundabout. These will impact airport access and key intercity
and local bus services on Glasgow Road, as well as potential wider network affects on the M8 and M9 motorways.
Acquiring land from the Grosvenor Casino would slightly reduce the negative impacts on traffic flow but this is
unlikely to be sufficient to bring queues and delays down to an acceptable level.

Including a cycle only crossing over Barnton junction reduces throughput by over 10%, with the only method of
improving capacity to reduce the number of pedestrians crossing phases called per traffic signal cycle. Barnton
junction is already over capacity and will likely encounter increased traffic volumes in the near future as a result
of new developments in the West Edinburgh area. It is also located on a key bus route connecting the northwest
and Fife to Edinburgh City Centre. Therefore, capacity should be maintained if possible. Conversely, the
sensitivity testing has highlighted that the junction'’s traffic signal plan can be adjusted to prioritise specific
approaches. If the key bus routes were prioritised, decision makers may choose to delay general traffic on the
other approach arms in order to deliver the active travel benefits of redesigning Barnton junction.

In general, the sheer scale of new development in the West Edinburgh area, and the associated new car trips
these developments will generate, will make any attempts to reduce general traffic capacity in this locale
extremely challenging. Especially, as the area contains several key strategic routes for general traffic and public
transport.
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1. Addendum

1.1 Introduction

The VISSIM assessment of the LDPAP active travel improvements at Barnton junction was completed in June
2022. Since then, a new design for the junction has been developed. This addendum to the original Maybury and
Barnton Modelling Report analyses the performance of the new proposal at Barnton and on the surrounding
network using the microsimulation software VISSIM.

The original VISSIM assessment of the Barnton junction was based on 2019 traffic count data and forecast future
demands from development sites in west Edinburgh. A new traffic count was commissioned in 2024 and a
significant proportion of assumed development has since been constructed. This addendum evaluates the
changes in traffic demands and updates the flows for the Base and Reference Case models.

1.2 New Design Proposal

An assessment of multiple different options for Barnton junction was modelled using Linsig and recommended a
new design proposal to be tested in VISSIM. A summary of this Linsig assessment can be found in the following
document: "B2420300-TN-LS-0008 P01 (Barnton Addendum)".

The revised design option for Barnton junction retains the bidirectional cycle track on the west side of Maybury
Road and connects to a bidirectional cycle track on the west side of Whitehouse Road, which then transitions
from west to east approximately 120m north of Barnton junction to once again align with the previous design.
The primary difference between the two designs is the repositioning of the cycle crossing over Barnton junction
to connect the cycle tracks. The original option provides a crossing for cycles in the centre of the junction
diagonally from southwest to the northeast corner, whereas the new proposal delivers the crossing over
Queensferry Road (southwest to northwest corner).

The new design layout at Barnton junction is shown in Figure 1.1 and includes a centre island for cycles to safely
wait while crossing Queensferry Road. For reference, the original 2022 design is also provided in Figure 1.2.
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Figure 1.1: Barnton Junction New Design Proposal
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Figure 1.2: Barnton Junction Original 2022 Design Proposal
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2. 2019 and 2024 Traffic Flow Comparison

Observed Junction Turning Counts (JTCs) were undertaken at Barnton junction in June 2019 and March 2024,
both of which are considered neutral months. A comparison between the two surveys is shown in Table 2.1 for all
vehicle types for each movement through the junction.

Over the past five years, total vehicle throughput has reduced by 14% in the morning peak hour and 12% in the
evening peak hour. This can most likely be attributed to the change in working patterns post COVID-19. In
general, the biggest reduction in traffic flows between the two surveys is to and from Queensferry Road (west).

Table 2.1: Barnton Junction Turning Count Comparison (Total Vehicles)

m

AM (08 00-09:00)

2019 2024 2019 2024

PM (17:00-18:00)

Whitehouse Road Queensferry Road (E) -2% 2%
Whitehouse Road Maybury Road 259 240 -7% 164 189 15%
Whitehouse Road Queensferry Road (W) 227 211 -7% 343 273 -20%
Queensferry Road (E) | Maybury Road 574 598 4% 326 429 32%
Queensferry Road (E) | Queensferry Road (W) 1057 861 -19% 1433 1218 -15%
Queensferry Road (E) | Whitehouse Road 86 100 16% 71 67 -6%
Maybury Road Queensferry Road (W) 122 41 -66% 362 188 -48%
Maybury Road Whitehouse Road 241 246 2% 175 191 9%
Maybury Road Queensferry Road (E) 609 625 3% 487 524 8%
Queensferry Road (W) | Whitehouse Road 352 236 -33% 197 134 -32%
Queensferry Road (W) | Queensferry Road (E) 1233 1039 -16% 1226 1018 -17%
Queensferry Road (W) | Maybury Road 252 87 -65% 162 100 -38%
TOTAL JUNCTION THROUGHPUT 5075 4346 -14% 5012 4398 -12%

Changes in traffic volumes were input into the previous VISSIM model of Barnton junction to re-calibrate to a
2024 baseline. A calibration summary for the 2024 model, using the GEH statistic (previously described in
Section 2.2 of the main report), is given in Table 2.2.

Table 2.2: 2024 Barnton Junction Calibration (GEH — Total Vehicles)

AM (08:00-09:00) PM (17:00-18:00)

From Arm

Whitehouse Road Queensferry Road (E) 0.9 2.3 0.4 3.8
Whitehouse Road Maybury Road 2.7 1.7 2.0 3.2
Whitehouse Road Queensferry Road (W) 1.0 3.7 0.0 0.8
Queensferry Road (E) | Maybury Road 2.8 2.1 2.8 3.4
Queensferry Road (E) | Queensferry Road (W) 2.1 3.4 0.2 3.9
Queensferry Road (E) Whitehouse Road 0.1 0.7 2.4 3.1
Maybury Road Queensferry Road (W) 4.2 2.0 3.0 0.9
Maybury Road Whitehouse Road 23 3.5 3.4 5.4
Maybury Road Queensferry Road (E) 0.2 5.2 1.4 41
Queensferry Road (W) | Whitehouse Road 3.2 1.8 2.3 2.6
Queensferry Road (W) | Queensferry Road (E) 5.5 0.3 1.8 0.8
Queensferry Road (W) | Maybury Road 0.8 4.8 0.8 1.9
OVERALL JUNCTION CALIBRATION (GEH <5) 11/12 11 /12 12/12 11/12
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A GEH of less than 5 is considered a good match and a GEH greater than 10 a poor match. Only one turning
movement in the AM and PM peak periods have a GEH marginally greater than 5 and therefore the 2024 model
is considered well calibrated at Barnton junction.

Compared to the 2019 models, only one additional turning movement has a GEH greater than 5 in the PM peak
hour, increasing from 3.4 to 5.4. In the AM, there is one turning movement in each of the 2019 and 2024 models
with a GEH slight above 5. Overall, the two models can be considered calibrated to a similar standard.

2.1 Development Demand

Edinburgh'’s Local Development Plan indicates there are several sites in west Edinburgh currently under
construction (housing and commercial). The original assessment at Barnton junction accounted for future traffic
flows from four development sites: Cammo Meadows and West Craigs (central, north and east).

Since 2019, some of this development has been built and occupied, meaning a proportion of previously
modelled future trips will now be accounted for in the 2024 traffic counts. Exact occupancy rates cannot be
determined. However, a high-level review of the associated transport assessments and a recent site visit suggests
occupancy rates of approximately 2/3 at Cammo Meadows and 1/3 at West Craigs.

Table 2.3 outlines the original 2019 forecast future AM and PM peak hour car trips to and from the
developments. The table also provides forecast future traffic flows for the remaining development trips that are
not currently occupied. As with the 2022 assessment, a gravity model was used to determine the number of
vehicles that pass through Barnton junction.

Table 2.3: Revised Development Car Trips

AM (08:00-09:00) PM (17:00-18:00)
Development To Development | From Development To Development | From Development

2019 plop2 2019 2024 2019 plop2 2019 2024

Cammo Meadows 93 31 246 81 268 88 124 41
West Craigs , 214 143 754 505 491 329 282 189
(central, north and east sites)

Total New Car Trips 307 174 1,000 586 759 417 406 230

It is worth reiterating, Section 2.4 of the original Maybury and Barnton Modelling Report highlights the
significant level of development planned in the vicinity of Barnton junction and future traffic volumes through
the junction are anticipated to be greater than forecast in this assessment.

~
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3.  Modelling Results

The new design proposal was assessed in VISSIM to understand performance at Barnton junction and if there is
significant impact on the surrounding road network. The new option was tested in the 2024 Reference Case
model with current traffic demands plus forecast traffic growth from the West Craigs and Cammo Meadows
developments, for the AM and PM peaks.

In addition to the new design proposal (crossing in the west), the original design for Barnton junction (crossing in
the centre) was re-modelled in the 2024 model to provide a consistent comparison for the two options.

3.1 Traffic Flow Analysis

A key metric for determining the performance of a design solution is a comparison of vehicle throughput. Table
3.1 summarises the total vehicle throughput from each approach arm for the 2024 Reference Case model with
forecast development demand for the AM and PM peak hours. Pivoting from the same models, the table also
summarises the total (and percentage change) in throughput from the original and new Barnton proposals.

Table 3.1: Total Vehicle Throughput

AM (08:00-09:00) PM (17:00-18:00)

Approach Ref Case + Dev Original . Ref Case + Dev Original .
& Demand D(?sign A Demand D(?sign AL
Whitehouse 425 301 377 496 394 381
Road (-29%) (-11%) (-21%) (-23%)
Queensferry 1,602 1,006 1,601 1,845 1,733 1,853
Road (E) (-37%) (0%) (-6%) (0%)
Maybury Road 763 832 798 767 976 1,076
(+9%) (+5%) (+27%) (+40%)
Queensferry 1,440 1,460 1,287 1,260 1,394 1,153
Road (W) (+1%) (-11%) +11%) (-8%)
Total 4,230 3,599 4,063 4,368 4,497 4,463
(-1 5‘70) (-40/0) (+3°/o) (+2°/o)

The previous results for the original 2022 design indicated a reduction in total junction throughput of around
10%. Re-running the original proposal with updated 2024 traffic flows and revised forecast development
demand shows an improvement in the PM peak but performance is slightly worse in the AM peak hour. This is
likely attributed to the different mix of traffic movements through the junction between the 2019 and 2024
datasets.

The new design proposal significantly outperforms the original in the AM peak by around 500 vehicles per hour
through the junction and operates at a similar level to the original in the PM peak hour (-34 vehicles).

The most notable increase in junction throughput is from Maybury Road. New demand generated from the
development sites increases traffic flows on Maybury Road and the proposed new design caters for this by
providing improved throughput. Traffic signal green time is increased by around 10% for right turning and
straight ahead movements from Maybury Road, while an additional left turning lane is also provided.

Both design proposals remove the southbound right turn flare lane on Whitehouse Road and explains why
throughput from this arm is less than in the Reference Case model.
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3.2 Journey Time Analysis

Previously, in Section 4.3.2 of the main report, journey time analysis was undertaken. Over the same modelled
routes (approximate start and end points of approach times to the junction are shown in Figure 4.6), journey
times were extracted from the following models:

= 2024 Reference Case model with forecast development demand
= Original 2022 design (crossing in the centre)
. New 2024 design (crossing in the west)

A comparison of average approach times from the three models are shown in Table 3.2 for the AM and PM peak
hour. The approach times are displayed in minutes:seconds and the change in journey time from the Reference
Case model is shown in brackets.

Table 3.2: Average Journey Times

AM (08:00-09:00) PM (17:00-18:00)

Al roach Ref Case + Dev (0]1] |nal Ref Case + Dev (0]1] mal
Whitehouse 1:.08 7:45 4:55 3:42 5:43 710
Road (+6:37) (+3:47) (+2:01) (+3:28)
Queensferry 2:04 14:09 2:43 2:00 5:44 2:46
Road (E) (+12:05) (+0:39) (+3:44) (+0:46)
Maybury Road 10:22 9:09 10:05 11:00 418 2:12

(-1:12) (-0:17) (-6:42) (-8:48)
Queensferry 3:14 2:50 5:01 3:14 2:00 5:32
Road (W) (-0:24) (+1:47) (-1:14) (+2:18)

In the AM peak, approach times on three of the four arms are longer under the new design than in the Reference
Case model. However, these are significantly improved when compared to the original proposal for Whitehouse
Road and Queensferry Road east, saving around 3 and 12 minutes respectively.

Similarly, in the PM three of the four arms have increased approach times compared to the Reference Case.
However, approach times from Maybury Road are significantly improved and outweighs delays on the other
approaches. In line with the traffic flow analysis, journey times for the original and new design proposals perform
to a similar level with minor differences between the individual approach arms.

33 Queue Analysis

Traffic flow and journey time analysis highlighted reduced throughput and increased approach times from
Whitehouse Road and Queensferry Road (east) for the original 2022 proposal. Figure 3.1 displays an AM model
screenshot of the queue in this model and annotates the comparative queue extents for the Reference Case and
new design models.

AM modelling of the original design proposal suggests queues will extend beyond the model network on
Whitehouse Road and on Queensferry Road (east). These queues are unlikely to be acceptable on the A90 which
is an important strategic public transport corridor for buses travelling to and from the north of Scotland.

There are minimal benefits on the other approach arms with queues on Queensferry Road (west) approximately
the same under all three models and only a slight queue reduction on Maybury Road.
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Reference Case with
Dev Demand Queue
Original Design with
Dev Demand Queue
New Design with Dev
Demand Queue

Figure 3.1: Barnton Junction Queue Extents

10
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4.  Summary and Recommendations

41 Summary

A new LDPAP active travel design for Barnton junction has been developed since the original proposal in 2022.
The new option moves the proposed cycle crossing from the centre of the junction to the west over the
Queensferry Road (west) approach arm. A central island provides safe stacking space to allow pedestrians and
cycles to cross Queensferry Road (west) in two stages.

The original assessment of the 2022 proposal used observed traffic data from 2019 and forecast development
traffic flows. New traffic information was collected in 2024 and it was considered prudent to update the Base and
Reference Case models to reflect the new data. A proportion of the committed development has also been built
and is now occupied, with a review undertaken to ensure forecast traffic demands were not double counted.

Assessed using VISSIM microsimulation software, model analysis indicates the original and new design proposals
perform to a similar level in the PM peak hour. Both slightly improving overall junction throughput compared to
the Reference Case model, primarily due to increased capacity from Maybury Road, which is reflected in
improved approach times on this arm.

In the AM peak hour, the new design outperforms the original 2022 design in terms of overall junction
throughput and journey time analysis. Specific improvement was modelled on Whitehouse Road and
Queensferry Road (east) where approach times were significantly reduced.

4.2 Recommendation

It is recommended that the new design with the two stage staggered cycle crossing on the western arm of
Barnton junction is promoted over the original 2022 design that allowed cycles to cross in the centre of the
junction.

The two options provide a similar level of provision for pedestrians and cycles but the new design maintains
higher vehicle throughput and minimises delays. This is critical on the A90 which is an important public transport
corridor.
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1. Introduction
This technical note details the further development undertaken at Cammo Gardens, Barnton Junction and
Whitehouse Road, presenting the findings in order to allow City of Edinburgh Council (CEC) to decide upon a

preferred concept for implementing an active travel link from HSG 20 Cammo Development through to National
Cycle Network Route 1 (NCN1).

The note is split into three sections, listed below, and is followed by a conclusion drawing these together to identify
a recommendation for CEC to consider.

e Whitehouse Road spatial review;
e Cycle journey times through Barnton Junction; and,

e Modelling of a junction at Cammo Gardens.
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2. Whitehouse Road Spatial Review

2.1 Introduction

To establish the optimal active travel solution for Whitehouse Road, connecting Barnton Junction to NCN1, a
spatial review was undertaken. Five locations, identified as either pinch points or key interaction points between
cycles, pedestrians and public transport, were reviewed. Both uni-directional and bi-directional cycle track
solutions were considered within the context of the existing road corridor cross-section.

By completing this exercise, it was possible to determine which solutions could be accommodated in the existing
cross-section or whether additional land may be required, and if any potential relaxations in traffic lane, cycle track
or footway widths below desirable may be necessary.

2.2 Spatial Review

For the spatial review, five locations were selected along Whitehouse Road, named Cross-section A to E, based on
them being particularly constrained or their potential for high numbers of conflicts between users.

e Cross-section A — Approximately 20m north of Barnton Junction through the existing utility mast and
cabinets located in the western verge.

e Cross-section B — Through the southbound bus stop and shelter, and footway outside the shopping area
(Scotmid Co-op, Post Office, etc.) on the eastern side of Whitehouse Road.

e Cross-section C — Through the northbound bus stop and shelter on the western side and parking bays on
the eastern side of Whitehouse Road.

e Cross-section D — Through the southbound bus stop and shelter opposite Breahead Grove.
e Cross-section E — Through the horizontal curve in Whitehouse Road approximately 150m south of NCN1.

At each of the locations, the cross-section for the existing road corridor was produced using information taken
from the topographical surveys providing an understanding of the current allocation of space. Subsequently,
proposed cross-sections were drafted implementing uni-directional and bi-directional cycle tracks alongside
footways, traffic lanes and bus stops with widths based on the guidance from the Edinburgh Street Design Guide
(ESDG). Desirable widths were used where possible; however, due to some pinch points it was necessary to relax
these back to absolute minimum widths. Table 1.1 below outlines cycle track widths from the ESDG C4.

Table 1.1 — Minimum Cycle Track Widths

Width Uni-directional | Bi-directional
Absolute minimum 1.5m 2.0m
Desirable 1.75m 2.5m
High Flows 2.0m+ 3.0m+

Discussed below are the key findings from each location for the various cross-sectional layouts considered. A
plan showing the cross-section locations, and the cross-sections themselves are contained within Appendix A.
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Cross-section A

The costs associated with re-locating a utility mast and associated apparatus are anticipated to be very high,
potentially making it unfeasible for the project to finance. While this cannot be accurately confirmed until later
stages in the project, the mast creates a pinch point and it is necessary to understand during concept design how
a potential cycle track solution could be accommodated if it is to be retained.

Three sub-options have been developed in addition to an existing cross-section:
e A.1-Existing cross-section through phone mast;
e A.2 - Through phone mast with uni-directional cycle track;
¢ A3 -Through phone mast with bi-directional cycle track on eastern side; and,
e A4 -Through phone mast with bi-directional cycle track on western side.

Assuming the western kerb line remains in the current location to retain an offset from the mast of 0.9m, and
that traffic lanes and footways are reduced it was found that:

e For absolute minimum uni-directional cycle tracks with 0.25m minimum buffer an additional 1.76m
land beyond the current boundary walls is required; and

e Forabsolute minimum bi-directional cycle lane (either on the northbound or southbound side) with a
0.25m minimum buffer an additional 0.51m land beyond the boundary wall is required.

With an aim of removing the need for buying additional land, three possibilities to win more space have been
identified and based in the order of preference.

Firstly, to potentially reduce the offset from kerb to mast to 0.45m, similar to other street furniture such as signal
poles or sign posts, by moving the kerb line, creating an additional 0.45m space; however, this is subject to
agreement with the Statutory Undertaker.

Secondly, the traffic lanes could be reduced slightly through further discussions and agreement with CEC. The
concern is that the route is used for buses which require greater lane widths, typically 3.25m to pass one another.

Thirdly, it would be possible to narrow the eastern footway slightly to provide the required additional space;
however, this would take it below the absolute minimum of 2m over a short length and should be a last resort.

Through a combination of the first and second option, it should be possible to fit a bi-directional cycle track of
2.0m with a 0.25m buffer in existing road corridor, either northbound or southbound, without moving the mast
or purchasing additional land. However, it is unlikely that uni-directional cycle tracks could be accommodated
without moving the mast due to the extent of additional space required. At a best estimate, it may be possible to
gain 0.95m through reduction of the mast offset and reducing on traffic lanes to 3m, but this still leaves a
further 0.81m and would need to be taken from the footway, significantly reducing it to approximately 1.2m
wide.

Cross-section B

The area around Cross-section B is likely to experience high interactions for pedestrians commuting northbound
— southbound, accessing the local amenities (shops or golf club) or public transport. Therefore, it is necessary to
understand how a potential cycle track solution would interact with these movements and effect the available

space allocated to each of the modes.

Three cross-sections have been developed in addition to an existing cross-section:
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e B.1-Existing cross-section through southbound bus shelter outside shopping area;
e B.2 - Through southbound bus shelter outside shopping area with uni-directional cycle track;

e B.3 -Through southbound bus shelter outside shopping area with bi-directional cycle track on the
eastern side; and,

e B.4-Through southbound bus shelter outside shopping area with bi-directional cycle track on the
western side.

Due to the overall width of the road corridor and the existing allocation of space to carriageway, both uni-
directional or bi-directional cycle track on the eastern side can be positioned at desirable widths while
accommodating footways greater than desirable, a 2m island in front of the bus shelter and two 3.5m traffic
lanes. In both instances a potential conflict is introduced through the pedestrian crossing of the cycle track to
reach the bus stop.

It has also been assumed that the bus will now stop in-lane likely resulting in vehicles backing up behind. In the
existing layout, the southbound lane is wider with further space provided by the hatching, allowing the majority
of vehicles to comfortably pass a bus which is stopped.

It should be noted that if a bi-directional cycle track is positioned on the western side, then there is essentially no
change to the existing carriageway or layout on the eastern side.

The notable differences between the options are:

e Duetoit not being possible to accommodate a uni-directional cycle tracks at Cross-section A and it
likely being a bi-directional cycle track taken forward, should a uni-directional cycle track be taken
forward for Cross-section B, it would be necessary to incorporate a suitable controlled crossing facility
over Whitehouse Road to allow tie in between the two links. It may also be necessary to include a
controlled crossing if a bi-directional cycle track is taken forward on the western side to allow cyclists to
reach the shops and bus stop.

e The uni-directional or a bi-directional cycle track on the western side will require the felling of the
existing mature tree and may also result in the loss of the existing parking bays.

e Abi-directional cycle track on the eastern side does result in a reduction of the available footway space
adjacent to the shops from an existing 4.4m to 3.65m; however, this is still much greater than desirable
widths.

e Abi-directional cycle track on the western side does not introduce a new conflict for pedestrians looking
to access the bus stop.

Cross-section C

Again, this is a key interaction area for pedestrians commuting northbound — southbound and accessing public
transport on the western side of Whitehouse Road, while existing parking bays and informal loading for the
various shops is located on the opposite side. Therefore, it is necessary to understand how a potential cycle track
solution would interact with these movements and whether parking and loading could be accommodated.

Three cross-sections have been developed in addition to an existing cross-section:

e (.1 -Existing cross-section through northbound bus shelter and southbound parking bays outside
shopping area;

e (.2 -Through northbound bus shelter and southbound parking bays outside shopping area with uni-
directional cycle track;
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e (.3 -Through northbound bus shelter and southbound parking bays outside shopping area with bi-
directional cycle track on the eastern side; and,

e C.4-Through northbound bus shelter and southbound parking bays outside shopping area with bi-
directional cycle track on the western side.

Similar to Cross-Section B, the overall width allows of the road corridor and existing space allocated to both
lanes and existing perpendicular parking bays give significant opportunity to implement either uni-directional
cycle tracks or a bi-directional cycle track at desirable widths. For both uni-directional or bi-directional on the
eastern side it will be necessary to remove the perpendicular parking bays and consider parallel parking/loading
bays. As a result, there is an improvement to the eastern footway where there is an anticipated increase in width
of about 1.2m for uni-directional cycle tracks and bi-directional cycle track on the eastern side.

For the bi-directional on the western side, much of the eastern side can be retained as is, including the
perpendicular bays, with only the traffic lanes being reduced. However, it does require the western kerb line to be
relocated approximately 1.8m east which may have impacts on the carriageway and kerb lines up and down
stream of this location as there is already an existing taper in the carriageway alignment.

The notable differences between the options are:

e To accommodate a uni-directional cycle track or bi-directional cycle track on the western side, its
necessary to reduce the existing footway from 3.2m to 2.0m. Furthermore, a potential conflict is
introduced through the pedestrian crossing of the cycle track to reach the bus stop.

e A bi-directional cycle track on the eastern side does not impact the existing western kerb line, while a bi-
directional cycle track on the western side does not impact the existing eastern kerb line.

e For both a uni-directional or bi-directional on the eastern side, the buffer/landing area between the
proposed parallel parking bays and the cycle track is around 1m which may be on the narrow side. If
there was interest to increase the buffer, then it is anticipated that this may be easier for the bi-
directional cycle track due to its lateral position in Cross-Section B, approx. 3.65m from the building line
where it would remain straight, rather than tapering west as is currently assumed in Cross-Section C.
While the uni-directional cycle track is located approx. 4.40m from the building line in Cross-Section B,
similar to Cross-Section C which assumes it runs straight, thus the cycle track would need to taper east
between cross-sections and reduce the available footway.

Cross-section D
The width of the road corridor at Cross-section D is somewhat narrow and is further constrained by the existing
bus shelter and stop, creating a pinch point which could have high pedestrian interactions. Therefore, it is
necessary to understand during concept design how a potential cycle track solution could be accommodated in
at this constrained point while managing pedestrian interactions.
Three cross-sections have been developed in addition to an existing cross-section:

e D.1-Existing cross-section through southbound bus shelter;

e D.2 - Through southbound bus shelter with uni-directional cycle track/bus boarder;

o D.3-Through southbound bus shelter with uni-directional cycle track and ‘island’ style footway; and,

o D.4-Through southbound bus shelter with bi-directional cycle track and ‘island’ style footway.

Despite the existing western footway being just below minimum width, approximately 1.95m, it has been
assumed that this kerbline will be retained in its current location due to the narrow road corridor and to keep
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costs down. For all options, the cycle tracks and buffers have been reduced to absolute minimum while traffic
lanes have been reduced to 3.25m, minimum for a bus route.

From the review, uni-directional cycle tracks will only fit in the existing road corridor if a bus boarder is adopted.
This will be approximately 3.4m in width; however, it is understood from previous discussions with CEC that this
type of facility is undesirable and generally not acceptable.

Using an ‘island’ style footway, located between the carriageway and cycle track, requires an additional 1m
beyond the existing boundary wall. Achieving the additional space without purchasing land is challenging, and
would likely require compromising the proposed footway adjacent to the bus stop, offsets to the wall and
possibly narrowing the traffic lanes.

Furthermore, while no cross-section has been produced, it is likely that a bus boarder would also need to be
adopted for the bus stop on opposite side of the carriageway 10m north should uni-directional cycle tracks be
taken forward due to the constrained space.

Using a bi-directional cycle track on the eastern side with an ‘island’ style footway fits within the existing road
corridor with approximate 0.25m spare. This has been assigned to the footway in the cross-section, but could
easily be shared with the cycle track to provide greater than absolute minimum widths. While it can be
accommodated, it will be necessary to taper the bi-directional cycle track across the footway in order to
transition to the outside of the corridor, and vice versa to move back out to the carriageway edge. As a result, this
will introduce two potential conflict points between pedestrians and cyclists which will need to be managed.

No cross-section has been drafted for a bi-directional cycle track on the western side as it there would be no
change to either kerb line. As a result of its introduction, the traffic lanes would reduce to approximately 3.76m
assuming a 2m wide cycle track and 0.5m buffer. However, on the western side there will be an interaction with
the northbound bus stop. Given spatial constraints, the Breahead Grove Junction and driveways, it is unlikely that
transitioning to the back of the footway would be as straightforward as the eastern side, therefore a bus boarder
may need to be considered instead.

Cross-section E

The geometric alignment at Cross-section E is on both a horizontal and vertical curve where the carriageway
transitions from standard two lane with centre line to a wider two lane separated by central hatching. Therefore,
it is necessary to understand how a potential cycle track solution could be accommodated while ensuring that
suitable space is afforded to all modes of transport to navigate the alignment.

Three cross-sections have been developed in addition to an existing cross-section:

o E.1-Existing cross-section through curve in alignment 150m south of NCN1;

o E.2 - Existing cross-section through curve in alignment 150m south of NCN1 with uni-directional cycle
tracks and balanced footways;

e E.3 - Existing cross-section through curve in alignment 150m south of NCN1 with bi-directional cycle
track on eastern side and reducing southbound footway; and,

e E.4 - Existing cross-section through curve in alignment 150m south of NCN1 with bi-directional cycle
track on western side and reducing northbound footway.

All three options can be accommodated within the overall width of the road corridor; however, the level of
service provided varies between the uni-directional and bi-directional solutions.

For all options, 3.25m traffic lanes have been assumed, the minimum for a bus route. Early swept path analysis
indicates that this should be suitable for this horizontal curve; however, this will need to be checked as the
scheme moves forward to establish whether wider lanes, perhaps 3.5m, may be required.
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In the cross-section developed for uni-directional layout, desirable cycle track and minimum buffer widths were
adopted. To avoid a footway below 2m on either side of the carriageway, both existing kerb lines would need to
be re-located further back, resulting in a reduction of the existing footways to approximately 2.2m northbound
and 2.27m southbound when a balanced approach is taken.

If widening of the traffic lanes required to accommodate vehicle movements, some width may need to be taken
from the cycle tracks.

For the bi-directional cycle track options, one of the existing kerb lines can be retained. Using the 3.25m traffic
lanes, it is possible to accommodate a cycle track to desirable widths with a 0.5m buffer while only reducing the
northbound or southbound footways by approximately 0.52m to 2.55m and 2.4m, respectively.

Should it be necessary to increase the traffic lanes to accommodate vehicle movements, this additional space
could be taken from a combination of the buffer, cycle track and footway without compromising the level of
service significantly.

2.3 Conclusion
Summarised below are the conclusions drawn at each of the cross-sections.
Cross-section A

At the southern end of Whitehouse Road, it will be necessary to take a bi-directional solution forward between
Barnton Junction and the shopping area, unless it is feasible to re-locate the existing utility mast, as uni-
directional cycle tracks cannot be accommodated without the purchase of land as per Cross-Section A. Whether
this is located on the eastern or western side will be dictated by the findings from the Barnton Junction
modelling.

Cross-section B and C

Through the shopping area it would be possible to implement uni-directional following a bi-directional further
south. While this does have the benefit of creating more civic space as a result of the works on the eastern side, it
would require a controlled crossing to be constructed, increasing costs and causing greater disruption to cycle
movements. Furthermore, it would require work to both sides of the carriageway, again increasing cost, and
requires two island style bus stops which will introduce additional conflict points for pedestrians.

A bi-directional cycle track through the shopping area can be a continuation of the link further south. While a
cycle track on the western side will result in less change to the existing layout, the indirect benefit of improved
civic space on the eastern side is lost unless further works to improve the footway/area outside the shops is
taken forward. Furthermore, a controlled crossing will likely be required to ensure safe passage of cyclists over
Whitehouse Road to access the shops.

If located on the east, works are limited to one side and there is no obvious need for a controlled crossing due to
the existing ones just north and south at Barnton Junction and Braehead Grove. Due to the proposed layout,
there is an increase in the available space afforded to pedestrians outside the shopping area. This is at the loss of
parking bays, although two disabled bays would still be provided.

For either an east or west bi-directional cycle track, an additional conflict would be introduced for pedestrians as
a result of the island style bus stops.
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Cross-section D

As shown in the cross-sections, if uni-directional cycle tracks were to be taken forward, it would need to be with a
bus boarder at the bus stop as the island style cannot be accommodated without purchasing additional land.
This introduces a significant conflict for pedestrians and cyclists which CEC have indicated in the past they are
not in favour of. Furthermore, this would need to be replicated for the northbound bus stop on the opposite side
of the road, introducing further conflicts.

A bi-directional cycle track on the western side, will not impact the existing bus stop opposite Braehead Grove;
however, for the northbound bus stop, it is likely that a bus boarder will need to be considered to allow
continuation of the track due to the constraints limiting the opportunity to transition it to the rear of the footway.
Similar to above, this is an undesirable solution.

A bi-directional cycle track on the eastern side can be accommodated at the rear of the footway with space to
spare. While this does introduce two new conflict points where pedestrians need to cross the cycle track, this is
more preferable to bus boarders which would be required for the other two options.

Cross-section E

Uni-directional or Bi-directional cycle tracks can be accommodated towards NCN1 and the preference will likely
be dictated by the findings from the cross-sections further south. While the options provide suitable desirable
cycle track widths, a point to consider is that minimum width buffers will likely be required for uni-directional,
offering less comfort to cyclists. Furthermore, should traffic lane widths need to be increased for swept paths,
more flexibility for re-allocating space is offered by the bi-directional options.

Overall

Based on the above, a bi-directional cycle track on the eastern side of Whitehouse Road is the emerging
preferred option.
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3. Barnton Junction Journey Times

3.1 Background

A review of potential layout options to improve pedestrian and cyclist facilities at the Barnton junction is covered
under Jacobs' technical note B2420300-TN-LS-0003 “Barnton Junction Linsig Modelling”. This note considered
the practical application of Toucan crossings and dedicated cycle signalling to link a proposed cycle route between
the HSG 20 Cammo Development to the southwest of the junction on Maybury Road with national cycle network
NCN1 to the north along Whitehouse Road. The note put forward three viable layout options that could potentially
be implemented with Linsig analysis suggesting similar operation could be achieved as per the current on-street
operation. It should be noted that no layout options were found to improve the overall operation of the Barnton
junction, particularly considering the additional committed development traffic the junction will need to
accommodate.

Following discussions with CEC's active travel team it was considered that option 7.1.d provided the best
connectivity for cyclists as it provided a relatively direct route between the south and north of the Barnton junction
with options to connect to both western and eastern side of Whitehouse Road. The link to the northwest would be
made via two controlled crossings whilst to the northeast it would require four controlled crossings. Navigation of
the four controlled crossings would likely increase cyclist journey time and associated delay so consideration in
the technical note was given to providing a dedicated cycle facility on the eastern side of Whitehouse Road that
would provide a more direct link between the southwest and northeast side of the junction. The proposed
alterations to the Barnton junction to accommodate these facilities is detailed in the figure below.

¥ { II N
)
bl

This proposed layout, combined with the addition of a midblock crossing facility immediately north of Barnton
Grove, would allow cycle facilities to connect with either the east or west side of Whitehouse Road either via shared
space footways, uni-directional cycle lanes or bi-directional cycle tracks.
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3.1.1 Cycle Journey Times

In addition to the cross-section review of Whitehouse Road covered in section 2, to determine the preferred
solution for cycle provision, an analysis of cycle journey times has been undertaken to understand how much
typical delay would be expected for cyclists navigating through the Barnton junction. The extents of this review
consider the start and end points to be the southwest of the Barnton junction in the vicinity of the southernmost
crossing point and either the west or east side of the midblock crossing north of Barnton Grove. A common travel
time for cyclists of 3m/s has been used to account for the stop/start nature of the various controlled crossings.
The results for average journey times and associated delay to cyclists are contained in the tables below together
with a journey key to detail the possible routes for cyclists. The lowest journey time and associated delay has been
identified in green with the second lowest in orange.

Option 7.1.0

Barnton Junction Southbound Cycle Movements _
Option 7.1.0

Route / Signal Cycle Time AM 104 secs PM 104 secs

Journey Time | Pedestrian | Journey Time | Pedestrian

Zone Description (Secs) Delay (Secs) (Secs) Delay (Secs)

Northeast to Southwest
North to Whitehouse Rd MB - On east side
B-A Whitehouse Rd MB to Bamton Jn - Shared use path on east side 227 168 127 88

Barnton Jn - Northeast to Southwest via Toucan crossings

Northeast to Southwest

North to Whitehouse Rd MB - Bi-directional cycle track on east side 122 74 141 93 ;
Whitehouse Rd MB to Bamton Jn - Bi-directional cycle track on west side 'i»;_

Barnton Jn - Northwest to Southwest via Toucan crossings

Northeast to Southwest
North to Whitehouse Rd MB - On east side (bi or uni cycle track)
Whitehouse Rd MB to Bamton Jn - On east side (bi or uni cycle track)
Barnton Jn - Via dedicated cycle route through middle
Northwest to Southwest
North to Whitehouse Rd MB - Bi-directional cycle track on west side
Whitehouse Rd MB to Barnton Jn - Bi-directional cycle track on west side
Barnton Jn - Via dedicated cycle route through middle
Northwest to Southwest
North to Whitehouse Rd MB - Bi-directional cycle track on west side
Whitehouse Rd MB to Banton Jn - Bi-directional cycle track on east side
Bamton Jn - Via dedicated cycle route through middle

i

//

SR

/-

102 59 102 60

Option 7.1.0

Option7.4.0 / E B

- - v s
Route / Signal Cycle Time AM 104 secs PM 104 secs ‘ /‘ 4
D R
Zone Description Journey Time | Pedestrian | Journey Time | Pedestrian :

(Secs) Delay (Secs) (Secs) Delay (Secs) 1 h

Barnton Junction Northbound Cycle Movements

Southwest to Northeast
Barnton Jn - Southwest to Northeast via Toucan crossings
Barnton Jn to Whitehouse Rd ME - Shared use path on east side
Whitehouse Rd MB fo North - On east side
Southwest to Northeast
Barnton Jn - Southwest to Nmthv‘n‘asl via Toucan crossings ) 144 9% 152 104
Barnton Jn to Whitehouse Rd MB - Bi-directional cycle track on west side
Whitehouse Rd MB to North - Bi-directional cycle track on east side i;_
Southwest to Northeast
Bamton Jn - Via dedicated cycle route through middle
Bamton Jn to Whitehouse Rd MB - Bi-directional cycle track on east side
Rd ME to Morth - Bi-directional cycle track on east side
Southwest to Northwest
Bamnton Jn - Via Toucan crossings on west side
Bamton Jn to Whitehouse Rd MB - On west side (bi or uni cycle track)
Rd ME to North - On west side (bi or uni cycle track)
Southwest to Northwest
Barnton Jn - Via dedicated cycle route through middle
Bamton Jn to Whitehouse Rd MB - Bi-directional cycle track on east side
Whitehouse Rd MB to North - On west side (bi or uni cycle track)

167 108 181 122

116 73 126 83

137 90 141 94

The analysis suggests that the typical quickest route and route that has the overall lowest delay would be between
the southwest and northeast of the junction and utilising a dedicated bi-directional cycle-track on the east side of
Whitehouse Road (route B-C and vice versa). The shortest route in terms of journey length would be for the cycle
route to follow the western side through the junction and along Whitehouse Road (route A-D and vice versa), but
this route is expected to slightly increase overall journey time and associated delay to cyclists.

If the southwest-northeast connectivity through the Barnton junction with a dedicated bi-directional cycle track
on the east side of Whitehouse Road is to be taken forward as the preferred solution under junction layout option
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7.1.d, then the crossings on the western side of the junction could be re-allocated as pedestrian only crossing
points. This would reduce the amount of shared space through and around the junction, improving the provision
for vulnerable users, and encourages cyclists to use the dedicated facilities provided.
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4. Cammo Gardens Junction

4.1 Severance (Barrier to Travel)
4.1.1 Introduction

This section considers the severance (barrier to travel) effects that Cammo residents presently experience and
what options there are to mitigate against these barriers within the context of the LDPAP lot 1 proposals.

4.1.2 Background

Cammo Walk has been identified as an active travel route under the Local Development Plan and the 2021 Local
Development Plan Action Programme.

At the time of writing Cammo Walk is closed to traffic between the car park access to the Cammo estate and Craigs
Road, except for cyclists and pedestrians. The closure was introduced as an emergency measure under a TTRO
during the Covid 19 pandemic emergency and it is proposed that the closure will be made permanent under an
ETRO.

Further, Cammo Walk has recently being the subject of Planning Permission in Principal (application Number
21/02306/PPP) to provide an’ active travel route along Cammo Walk corridor'. The application proposes two
options for Cammo Walk:

e Option 1 would widen the existing Cammo Walk alignment to 5m and be redetermined for non-
vehicular users only. A new 5.5 metre-wide road section along the whole of Cammo Walk's western
edge would be introduced to accommodate traffic movements, linking Cammo with Craigs Road.

e Option 2 would redetermine Cammo Walk for non-vehicular users only. Under this option Cammo
Walk is retained along its existing alignment and widened to 5m.

The application received approval on 30" March 2022. The options put forward for Cammo Walk would need to
be considered further as part of future planning applications.

4.1.3 Traffic Movements

Before the current closure, Cammo residents would use Cammo Walk to exit the area going south, as an alternative
to turning right from Cammo Gardens onto Maybury Road.

There is a longer route south that uses Cammo Road to access the Maybury Junction and Maybury Road using
Turnhouse Road or Craigs Road, respectively. It is, however, uncertain how many residents use this route. Presently,
there is a proposal by CEC to promote a ETRO to close Cammo Road before it's junction with Turnhouse Farm
Road, which would remove this route option. There is also a proposal to promote a bus gate on Turnhouse Road
on the approach to Maybury Junction, although the hours of operation are still uncertain. Should the bus gate
proceed without the closure of Cammo Road, Cammo residents using Cammo road to travel south would be
required to use Craigs Road to access Maybury Road. Notwithstanding these potential restrictions, a route south
using Cammo Road is convoluted and very narrow in places and does not provide an attractive route to the south
from Cammo.

A further option for residents to exit Cammo is by turning right out of Cammo Road at Queensferry Road.
Queensferry Road is a busy four lane road with a 40 mph speed limit. The traffic survey results from 14/12/21 are
shown below and the low numbers turning right would indicate that the right turn from Cammo Road is
unattractive. This would be influenced by the heavy volume of traffic on Queensferry Road.



HSG 19 Maybury / Barnton & HSG 20 Cammo - Whitehouse Road, . | b
Barnton and Cammo Gardens Technical Note Uaco s

AM Peak PM Peak
= @ % o
P g
S o
2 “5
2 (4

(4

o (o2
\\\\ \\Q‘
x < X X & ® X
C C
0y ",
) ‘0
(&) [
’eg, €s,
Ce, Cey

The closure of Cammo Walk (and Cammo Road at Turnhouse Farm Road) would require traffic exiting Cammo to
turn right at Cammo Gardens to travel south (assuming very little traffic continues to exit at Cammo Road). This
right turn manoeuvre is perceived as being dangerous by residents and, as such, constitutes a barrier to travel.
Survey results from 14/12/21 are shown below. This shows that the number of vehicles turning right are small.
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Cammo residents have also expressed concerns that the right turn into Cammo Gardens from Maybury Road is
unsafe due to the speed of traffic on the inside northbound lane, which is obscured to right turning traffic into
Cammo Gardens by queueing northbound traffic in the outside lane. Similarly, northbound queuing traffic on
Maybury Road creates poor visibility to southbound traffic on Maybury Road for right turning traffic from Cammo
Gardens. Again, the survey results indicate that small volumes of vehicles undertake this turn.
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A further concern from residents is that traffic queuing on the approach to Barnton can sit on the yellow box
junction, preventing egress from Cammo Gardens.

Concern has also been expressed about the safety of right turning traffic from Pinegrove Gardens due to the speed
of traffic on Maybury Road.

To mitigate against the perceived barrier to travel created, primarily, by the closure of Cammo Walk and,
potentially, by the closure of Cammo Road, Cammo residents have expressed a wish for the signalisation of Cammo
Gardens (and Pinegrove Gardens) at Maybury Road. Although traffic volumes are small, as detailed above, traffic
signals are considered to provide a junction that is safer than existing.

The sections below consider the options for the Cammo Gardens and Pinegrove Gardens junctions with Maybury
Road, in the context of the closure of Cammo Walk to general traffic at Craigs Road and the LDPAP lot 1 proposal
detailed in this report.

4.1.4 Options

Three options have been considered when incorporating Cammo Gardens (and Pinegrove Gardens) into the LDPAP
design:

1. Do minimum;
2. Closure of Cammo Gardens; and
3. Introduce traffic signals at Cammo Gardens.

Do Minimum

This option retains the existing Give Way layout. If there is a bi-directional cycle lane on the west side of Maybury
Road, the right turn lane into Cammo Gardens would have to be banned to remove any potential hazards
associated with the removal of the right run lane in to Cammo Gardens. Any traffic wishing to turn right into Cammo
Gardens could turn left at Cammo Road. As shown above, this right turn movement is very low. Cammo residents
have expressed concerns that the right turn into Cammo Gardens from Maybury Road is unsafe.

This option does not offer any improvements to the existing situation for traffic entering or leaving the Cammo
area from Maybury Road. It also offers no segregation for cyclists using the bi-directional lane proposed under
LDPAP.

Closure of Cammo Gardens

The closure of Cammo Gardens would remove all traffic conflicts at the junction. An alternative access junction
would be Cammo Road at Queensferry Road. As stated below in section 4.2.2, it is not recommended that this
option is taken forward and is not considered further.

Another option would be the use of Cammo Road southbound towards Turnhouse Road. As stated above, there
are proposals to close Cammo Road before Turnhouse Farm Road and introduce a bus gate on Turnhouse Road
on the approach to Maybury Junction. Notwithstanding, these potential restrictions, this route is convoluted and
very narrow in places and cannot be considered as a viable option to mitigate against the closure of Cammo
Gardens at Maybury Road.

Signalisation of Cammo Gardens

Section 4.2.1 demonstrates that the Cammo Gardens junction at Maybury Road can be signalised. To
accommodate the signals and a bi-directional cycle lane under LDPAP, the right turn into Cammo Gardens requires
to be banned with existing right turning traffic having to use the Cammo Road junction with the A90. Whilst this
may add more inconvenient to some residents, the signalling of Cammo Gardens would assist with the perceived
severance issues. It would facilitate safe exit from the area for traffic and also provide added value for pedestrians
with the addition of pedestrian stages at the junction. Further, this right turn has been identified as being
potentially dangerous by residents.
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As stated in section 4.2.1, that effective signalisation of both Cammo Gardens and Pinegrove Gardens cannot be
provided (noting that the traffic movements into and out of Pinegrove Gardens are very small as shown in section
4.1.3). However, the stopping of southbound traffic at the new signalised Cammo Gardens junction could provide
additional gaps for right turning traffic from Pinegrove Gardens.

The signalisation of Cammo Gardens is likely to reduce the occurrence of northbound traffic on Maybury Road
heading west on the A90 cutting through the Cammo residential area instead of staying on Maybury Road and
turning left at Barnton Junction. When the northbound signal on Maybury Road at Cammo Gardens is on green it
is anticipated that traffic would progress to the Barnton Junction, a short distance to the north. This is likely to
remove any incentive to cut through the Cammo residential area. Outwith this period, northbound traffic will be
held on red and will not be able to proceed.

A further benefit is that it provides the best solution for the cycle lanes at the junction with the cycle movements
largely segregated from general traffic.

4.1.5 Summary of Options

The benefits and disbenefits of each option for Cammo Walk is presented below, in relation to the barrier to
travel for Cammo residents and within the context of the LDPAP proposals.

Option

Proposal

Benefits

Disbenefits

Do minimum

Existing Give way control at
Maybury Road

Right turn into Cammo
Gardens banned

Neutral with regard to
existing situation

Right turn into Cammo
Gardens banned (safety)

Right turn into Cammo
Gardens banned
(inconvenience)

No protection for cycle lane

Closure of
Cammo Gardens

Traffic required to use
Cammo Road to enter or
access area

Removes conflict at
Maybury Road

Removes conflicts for
cyclists using bi-directional
cycle lane

Cammo Road at Queensferry
Road not recommended as
detailed in section 4.2.2

Alternative route using
Cammo Road southwards has
uncertain status going
forward. Notwithstanding this
uncertainty, it is not
considered a viable
alternative route to mitigate
against the closure of
Cammo Gardens at Maybury
Road

Signalisation of
Cammo Gardens

Right turn into Cammo
Gardens banned. This
traffic is required to use
Cammo Road to enter area

Effective signalisation of
Pinegrove Gardens cannot
be provided

Right turn into Cammo
Gardens banned (safety)

Effective linking with
Barnton Junction required

Right turn from Pinegrove
Gardens not controlled

Provides safe exit from the
area for traffic

Provide additional pedestrian
crossing points at Cammo
Gardens

Reduces likelihood of traffic
‘rat-running’ through the
Cammo residential area
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Provides segregation of cycle
movements from general
traffic

Right turn into Cammo
Gardens banned
(inconvenience)

Provides gaps for right
turning traffic from
Pinegrove Gardens

4.1.1 Conclusions

Traffic Signals can be accommodated at the junction of Cammo Gardens with Maybury Road. This would provide
the best solution in terms of removing any barrier to travel for Cammo residents and incorporating any
mitigations into the LDPAP design proposals. It also provides the best solution for the cycle lanes at the junction
with the cycle movement largely segregated from general traffic. This proposal requires a right turn ban into
Cammo Gardens. This could be perceived as an inconvenience but there is a viable alternative access at Cammo
Road. However, the right turn into Cammo Gardens has been identified as a hazardous manoeuvre by Cammo
residents.

Retention of the existing layout give way layout also requires a right turn ban into Cammo Gardens. It retains the
existing perceived hazardous right turn out of Cammo Gardens and is effectively neutral when considering
barriers to travel for Cammo residents. It provides no segregation for cycle movements.

The closure of Cammo Gardens is not considered viable because of the lack of alternative roue options.

4.2 Modelling Outputs

A review of potential layout options to improve pedestrian and cyclist facilities at the Maybury Road/ Cammo
Gardens junction is covered under Jacobs' technical note B2420300-TN-LS-0007 “Cammo Gardens Access
Review". This note also covers the implications of closing Cammo Gardens and the re-routing of traffic via the
Queensferry Road/ Cammo Road junction.

The analysis found that the Maybury Road/ Cammo Gardens junction could be signalised to aid pedestrian and
cyclist movements through the junction without detrimentally impacting traffic throughput.

4.2.1 Signalisation of Cammo Gardens

Three option tests were undertaken for the signalisation of the Maybury Road/ Cammo Gardens junction as
detailed below
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Option 1a Option 1b Option 2

Option 1b was found to offer the most significant benefits:

e It would provide separation between pedestrians and cyclists which is much more desirable for vulnerable
users, particularly those with visual impairments.

e Itwould provide greater opportunities for cyclists to progress as there is more scope to allocate green time
to the cycle movements within the staging arrangement in comparison to the Toucan crossing in option
1a.

e Banning of the Maybury Road southbound right turn could improve safety as discussed in section 4.1.1
(noting that a give way to opposing traffic situation would still be required under signal operation to
maintain acceptable junction capacity).

Extending the footprint of the signalised junction to also include Pinegrove Gardens within the operation was
found to have a significantimpact on junction capacity. Southbound traffic on Maybury Road was severely affected
which could impact the operation of the Barnton junction. It was, therefore, not recommended to take this option
forward.

4.2.2 Closure of Cammo Gardens

Closing Cammo Gardens to traffic at the mouth to Maybury Road would yield significant improvements for
pedestrians and cyclists, however, to accommodate this closure it is expected that the Queensferry Road/ Cammo
Road junction would need to be signalised to aid right turn traffic movements and pedestrian movements. Three
further options were considered for the signalisation of the Queensferry Road/ Cammo Road junction.

Option 3a Option 3b Option 3¢
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The analysis suggests this mitigation would generate additional problems for bus progression on Queensferry
Road and traffic both on Queensferry Road and those wishing to access and egress the residential area. Therefore,
it was not recommended to implement a closure to Cammo Gardens at Maybury Road.
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5. Conclusion

From the three respective reviews, it is recommended that a bi-directional cycle track be taken forward to concept
design.

Itis proposed that a bi-directional cycle track will connect into the HSG20 Cammo Development shared use active
travel path and run north on the western side of Maybury Road. Cammo Walk /Maybury Road could be signalised,
as per layout Option 1b in section 4.2.1, banning the right turn in for southbound traffic who will access the existing
Cammo estate via Cammo Road, west of Barnton Junction. By doing this, pedestrians and cycles will be separated
and afforded their own signal phase allowing them to safely traverse the junction.

North of Cammo Gardens the bi-directional cycle track would continue on the western side, merging into a shared
use toucan crossing close to the existing police phone box. Cyclists would cross to the central island, and join a bi-
directional cycle track running north-south. Again, this would have its own phase allowing cyclists a safe direct
crossing, separate from pedestrians, over Barnton Junction from the central island to the north-eastern
corner/southern end of Whitehouse Road. For pedestrians to reach Whitehouse Road, it is proposed to retain the
crossing locations in a similar position to where they are currently on the western side of Barnton Junction;
however, the islands will be increased in size and reduce the number of crossings to the western side of Whitehouse
Road improving the experience.

On Whitehouse Road, the bi-directional cycle track will continue north on the eastern side to NCN1. This will allow
for easier access to the shopping area for cyclists as well as allowing for a continuous route rather, than having to
cross to the western side of Whitehouse Road.

A sketch of the indicative layout of the recommended bi-directional cycle track and junction improvements is
contained in Appendix B.
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Appendix A. Spatial Review Cross-Sections
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Cross-section C Cross-section D Cross-section E
Through northbound bus stop & southbound parking Through southbound bus shelter adjacent to Breahead Grove Through southbound curve in alignment 150m south of NCN1
bays outside shopping area
Overall width Overall Width Overall Width
24.23 14.80 15.17
Bus shelter Bus shelter
0.9000 ) ] 0.90
| | A E Offset to
ﬁ E U boundary wall
}\ ‘\ ] 0.40
Boundary wall | Boundary wall Boundary wall = - Boundary wall
=) L= Boundary wall Boundary wall
5 o . - /—
AS?lal')med width ! Existing NB traffic lane SB traffic lane Offset to Existing NB traffic lane SB traffic lane Existing
ot bus cage NB footway 4.96 5.07 bus shelter NB footway 4.64 4.34 SB footway
3.00 195 132 3.07 2.92
Existing NB footway Offset to kerb NB traffic lane SB traffic lane Perpendicular parking bays Existing SB footway
3.20 1.87 3.69 5.46 5.48 3.23
Kessel kerb/ bus stop kerb Section C.1 - Existing Cross-section through NB Bus Section D.1 - Existing Cross-section through SB Section E.1 - Existing cross-section through
Shelter and Perpendicular Parking Bays on Eastern Side Bus Shelter curve in alignment 150m south of NCN1
Overall Width
Bus shelter Offset to kerb 1480 1517
0.90 0.50 l—] -
ﬁ E Buffer/landing area .
0.93 Minimum buffer
] 0.25 Minimum buffer Minimum buffer
Boundary wall Boundary wall 0.25 0.25
T = Indicative offset to ] —
@] @] boundary wall
. E— 0 B 920
Boundary wall Boundary wall
Boundary wall Boundary wall
Assumed width /_ /_
of bus cage SB footway outside shopping area - = -
3.25 4.40
RE=eryee——
NB footway Bus Stop NB traffic lane SB traffic lane Parallel disabled SB Uni-directioral Existing
2.00  NB uni-directional island 3.50 3.50 parking or loading bay cycle track NB I:o;;way Proposed NB Uni-directional NB traffic lane SB traffic lane Uni-directional! Proposed SB
cycle track 2.00 3.00 1.75 . Footway cycle track 3.25 3.25 cycle track footway
1.75 NB Uni-directional NB traffic lane SB traffic lane Footway and Bus Shelter 2.20 1.75 1.75 297
Section C.2 - Existing Cross-section through NB Bus Shelter and Perpendicular cyele lrack 3.25 3.25 us Doarder 0.90
Parking Bays on Eastern Side with Uni-Directional Cycle Tracks _ . Section E.2 - through curve in alignment 150m
Section D.2 - Through SB Bus Shelter with south of NCN1 with uni-directional cycle track
Uni-directional cycle track/ SB bus boarder and balanced footways
Overall Width
15.80
Bus shelter Offset to kerb Bus Shelter '
0.90 o 0.50 0.90 Overall Width
R Minimum buffer 15.17
[ | o 025 [ I Buffer
|_| E Buffer/landing area ﬁ E 0.50
1.01 =
Boundary wall '\ | ‘\ — Boundary wall
Boundary wall Boundary wall Boundary wall
m L= = = Offset to vertical element Boundary wall
@) =) @) O i 0.50 /_
[ — | [ [ [ — | [ 1 — —
Existing
As?umed width NB I:o;;way 1.00 additional land required Existing NB traffic lane SB traffic lane Bi-directional Proposed
of bus cage — : i — NB Footway 3.25 3.25 cycle track SB footway
3.25 NB Uni-directional NB traffic lane SB traffic lane Proposed SB Uni-directional 3.07 2.50 240
Existing NB footway Offset to kerb NB traffic lane SB traffic lane Parallel disabled SB Bi-directional SB footway outside cyc;e5t(r)ack 325 525 fogtév;y cyc:estcr)ack
3.20 1.87 3.50 3.50 ki loading b le track hoppi ' . . ’ ’ . . . .
Kessel kerb/ bus stop kerb parins ostgg e Cycze.sgaC ° Opgl.zgsarea Section D.3 - Through SB Bus Shelter with Section E.3 - Through curve in alignment 150m south of NCN1 with
. - . . uni-directional cycle track and 'island' style bi-directional cycle track retaining existing NB footway width and reducing
Section C.3 - Existing Cross-section through NB Bus Shelter and Perpendicular f ;
. . : Y : ootway SB footway width
Parking Bays on Eastern Side with Bi-Directional Cycle Track on eastern side
Overall width Overall width Overall Width
24.23 14.80 15.17
Bus shelter Offset to kerb Bus Shelter
0.90 Offset to kerb 0.50 0.90
_ 0.50
I . T;TE Butfer
ﬁ [ l E [j 0.50 o
'\ Boundary wall
Boundary wall Boundary wall /_ Boundary wall
Boundary wall = L=
- = 3 - Boundary wall
@] @]
8 B [ — | [ 7 — —
Assumed width I Existing Bi-directional NB traffic lane SB traffic lane Existing
of bus cage NB footway cycle track 3.25 3.25 SB footway
3.25 Existing NB traffic lane SB traffic lane Proposed Bi-directional Offset to vertical element 2.55 2.50 2.92
NB Foot 3.25 3.25
NB ;oggway Bus Stop NB Traffic Lane SB Traffic Lane Perpendicular parking bays Existing SB footway 1f>£;>sway fogt;vg\y cyclzeot(r)ack 0.50
’ island 3.61 3.61 5.48 3.23 ’ ’
2.00
] o ) ) . L e Section E.4 - Through curve in alignment 150m south of NCN1 with
Section C.4 - Existing Cross-section through NB Bus Shelter and Perpendicular Section D.4 - Through SB Bus Shelter with bi-directional bi-directional cycle track retaining existing SB footway width and
. . . . . . . N )
Parking Bays on Eastern Side with Bi-Directional Cycle Track on western side cycle track and ‘island’ style footway reducing NB footway width
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Appendix B. Sketch of indicative bi-directional cycle track and
junction layout
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