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1 INTRODUCTION 

SIAS Limited (SIAS) has been appointed by the Lamberkin Trust to take undertake a traffic 
modelling assessment as part of the overall Masterplanning and transportation strategy study 
associated with the Trust’s land holdings to the west of Perth. 

While the study has been commissioned in the context of Trust land, it will also inform various 
aspects of the emerging Perth West Masterplan including the development of the supporting 
traffic and transportation strategy.  The delivery of the Trust Masterplan will be phased in line 
with the overarching TAYplan strategy. 

This project is a joint study between Sam Shortt Consulting (SSC), Ristol Limited (Ristol) and 
SIAS, who have specific roles to play in providing conclusions from this study to Perth 
& Kinross Council and Transport Scotland. 

SSC and Ristol are taking forward the Masterplanning and transportation strategy looking 
specifically at development content/layout, local and regional policy and the general 
overall strategy. 

2 AIMS AND OBJECTIVES 

The aims of the study are: 

 Providing input into a overall Masterplanning and transportation strategy study 

 Undertaking a traffic modelling assessment of a proposed development to the west 
of Perth 

 Assessing the impact the development has on the A9/ M90 Broxden Roundabout 

 Considering any potential mitigation measures required 
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3 ASSESSMENT METHODOLOGY AND ASSUMPTIONS 

To achieve the aims and objectives of the study in a traffic modelling context and understand 
the impact of the development on nearby Broxden Roundabout the assessment must identify the 
scenarios to be assessed and the baseline they are to be compared against. 

Following discussions with Perth & Kinross Council (PKC) it was agreed to utilise the 
existing 2009 Perth S-Paramics Base model as a starting point to undertake the traffic 
modelling assessment.  In addition, to ensure consistency, the methodologies used in the 
historical LDP testing will be applied. 

3.1.1 Development Content 

Based on Masterplan and development content details provided by SSC and Ristol the proposed 
development comprises of the following land use elements and construction phasing: 

 2015 Construction Start 

 2020 Phase 1: 450 houses + Primary School 

 2025 Phase 2: Phase 1 + 450 houses + Commercial Floor Space (10,000ft2) and 
Retail Floor Space (10,000ft2) + Park 

It is envisaged that the housing allocation will consist of 80% main stream and 20% affordable 
stock.  For the development as a whole it is envisaged that up to 30% of all generated trips will 
remain internal to the site. 

3.1.2 Development Access Proposals 

Access proposals for the development allow for entry and egress to the south via a new grade 
separated junction on the A9 between the A90/M90 Broxden Roundabout and the A9 
Tibbermore junction.  The design and exact location of the junction are yet to be decided, 
however, for the purposes of this assessment it is assumed the grade separated junction is the 
form of a gyratory with all movements allowed for.  For the purpose of the traffic modelling the 
junction has been located approximately 1km west from Broxden Roundabout.  

3.1.3 Assessment Scenarios 

Based on the proposed phasing detailed above, four assessment scenarios have been modelled: 

 2020 Do-Minimum 

 2020 Phase 1 

 2025 Do-Minimum 

 2025 Phase 2 
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3.1.4 Model Assumptions and Inclusions 

In each model scenario there are a number of infrastructure and development demand 
assumptions included.  The 2020 and 2025 Do-Minimum model scenarios include the following 
elements over and above the 2009 Base model: 

 Housing Land Supply, Committed Employment and Retail development, LDP and 
Tayplan allocations up to and inclusive of year 2020 & 2025 

 Trips related to the proposed Almond Valley Village are not included in the 
demand matrices 

 NRTF Low Growth to 2020 & 2025 

 Proposed new A9/A85 Crieff Road junction and associated online junction 
improvements to A85. 

 CTRL Link Road from new A9/A85 Crieff Road junction to new junction on A94 
north of Scone 

 Full Signalisation of Broxden Roundabout 

Modelling has assumed that the CTLR is constructed since this is the baseline assumption of the 
current Perth S-Paramics model, however, it is considered that up to 50% (1,500 houses, school 
and 10 Hectares of employment land) of the Perth West development site could be delivered 
without construction of the CTLR.  This assumption would be tested through a detailed 
transport assessments linked to future planning applications.  It is, however, based on the fact 
that the southern half of the Perth West allocation is separate from the A85, it has an access 
strategy that is focused on the A9(T) south of Perth with routes into Perth City and a masterplan 
concept based on high levels of internalised trip movements and a public transport strategy 

It is noted that there are no formal proposals for signalisation at Broxden as yet, however, it is 
assumed that some form of minimum improvement will be provided in the short to medium 
term to ease current levels of congestion at the junction particularly at peak times. 

To ensure consistency in the modelling exercise the development scenarios also include the 
elements listed, but with the following additions: 

 A new all-movement grade separated junction approximately 1km west of Broxden on 
the A9 

 A new junction providing access and egress to the Lamberkin Trust development only 

 Development Trips specific to Phase 1: 450 houses (390 private/60 affordable) 

and 

 Development Trips specific to Phase 2: 900 houses (780 private/120 affordable) 
10,000ft2 Retail & 10,000ft2 Commercial 
floorspace 

The distribution of the development trips have been applied using a similar methodology to the 
previously modelled 500 house Perth West Development accessing the A85. 
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4 TRAFFIC DEMAND DEVELOPMENT 

The 2020 and 2025 demand matrices for the Do-Minimum assessment scenarios were created 
using the demand calculations developed for various other Perth LDP studies SIAS has 
undertaken for PKC.  The calculations produce demand matrices for each applicable year by 
incorporating trip details of various developments being considered for the Perth LDP and 
contained within Tayplan along with National Road Traffic Forecasts (NRTF) background 
traffic growth. 

Trip demand for the development scenarios are calculated utilising trip rates agreed with PKC 
for each development type.  The subsequent trip totals are then included in the master demand 
calculations to provide demand matrices for the forecast development scenarios. 

It is assumed that all trips generated by the primary school remain internal to the site with no 
allowance made for linked trips.  As such, trips generated by the school are not included in 
the assessment.  

Trip totals for each component part of the development are detailed in the Final Perth West 
Traffic Modelling Assessment Report (April 2013). 
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5 TRAFFIC MODELLING KEY FINDINGS  

The operational assessment focuses on impact at the Broxden roundabout by comparing 
maximum queue lengths on each approach to the junction and journey times through the 
junction also by approach between the two Do-Minimum and Development scenarios. 

5.1.1 2020 Do-Minimum v 2020 Phase 1 

Queue length results for the 2020 Do-Minimum v Phase 1 scenario comparison indicate the 
level of queueing at the junction remains relatively consistent with the addition of Phase 1 
development traffic.  At most queue lengths increase by around 20 vehicles mainly on the A9 
south approach. 

Journey time results follow a similar trend with journey times through Broxden remaining 
relatively consistent between the Do-Minimum and Phase 1 scenario.  Journey times increase by 
around 60s through the junction at peak time. 

Given the modest variations in queue length and journey time results as a product of the 
introduction of Phase 1 development traffic, it is envisaged that no significant mitigation 
measures are required at Broxden Roundabout and that signal optimisation should be sufficient 
to mitigate the small impact of the additional development traffic and return queue lengths to 
Do-Minimum levels.  It should be noted that the optimisation and subsequent analysis to verify 
this opinion has not been undertaken to date. 

5.1.2 2025 Do-Minimum v 2025 Phase 2 

Queue length results for the 2025 Do-Minimum v Phase 2 scenario comparison indicate the 
level of queueing at the junction increases significantly with the addition of Phase 2 
development traffic.  Queue lengths increase by around 90 vehicles mainly on the A9 
south approach. 

Journey time results follow a similar trend with journey times through Broxden also increasing 
significantly in the Phase 2 scenario.  Journey times increase by up to 8min at peak time through 
the junction particularly on the A9 south and A9 north approaches. 

Given the more substantial increases in queue lengths as a result of the Phase 2 development 
traffic it is envisaged that additional mitigation measures other than signal optimisation are 
required to accommodate the additional development traffic and return queue lengths to 
Do-Minimum levels. 

5.2 2025 Phase 2 Mitigation Assessment 

Due to the significant increases in queue length and journey times in the Phase 2 development 
mitigation initiatives were then introduced to reduce queue lengths back to the 
Do-Minimum values. 

5.2.1 2025 Do-Minimum v 2025 Phase 2 (Mitigation) 

The sensitivity test allowing for the extension of the three lane approach on the A9 south, 
a segregated left turn from the A9 west to the A9 north and further signal optimisation has 
been undertaken. 

Queue length results for the 2025 Do-Minimum v Phase 2 scenario indicate with the 
introduction of mitigation measures at the junction queueing in the 2025 Phase 2 scenario return 
to a level of operation similar to Do-Minimum levels in both AM and PM peak periods. 
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Journey time results follow a similar trend with 2025 Phase 2 journey times through Broxden 
returning to a level of operation similar to Do-Minimum levels. 

A review of other sensitive locations in the model such as the A85 Crieff Road corridor and 
associated junction with the A9 and the Inveralmond Roundabout have been undertaken and no 
perceptible impact is reported in either AM or PM peak for either 2020 or 2025. 
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6 TRAFFIC MODELLING UPDATE  

Following the completion of the traffic modelling exercise detailed in the previous sections of 
this Note, an update to the modelling work was undertaken following meetings and agreed 
actions between SIAS, PKC, SSC and Ristol at a meeting held on 17 May at SIAS office 
in Perth. 

The traffic modelling update focused on the assessment of two additional scenarios which were 
as follows: 

 2033 Full Perth West LDP Allocation plus remainder of Proposed LDP 

 2025 Phase 2 : Phase 2 + 600 houses (1,500 in total) with no CTLR 

6.1.1 2033 Full Perth West LDP Allocation 

The 2033 Full Perth West LDP Allocation plus remainder of Proposed LDP allocated the full 
Perth West development of approximately 3,000 housing units (including Lamberkine Trust 
proposal) to the model allowing for 2,500 units to access via new A9 junction at Tibbermore 
and 500 units via the A85.  No link between the two separate elements is allowed for. 

For comparison against the 2033 Full Perth West LDP scenario a 2033 Do-Minimum scenario 
was also modelled which allows for the same demand scenario in the Proposed LDP minus the 
2,500 units at Perth West and with limited mitigation at Broxden in form of signalisation and 
segregated left slips. 

The purpose of undertaking the updated assessment is to understand the operational effects of 
reducing the number of Perth West trips that would potentially utilise the A85 Crieff Road 
corridor and allow a greater number of trips to utilise the proposed access junction on the A9. 

Both the A85 and A9 corridor to Broxden currently operate under congested conditions at peak 
times.  Allocating additional traffic demand to either route in the future will only exacerbate 
current operational difficulties, however, there is more scope to provide mitigation measures on 
the A9 approach to Broxden, and at Broxden itself than on the A85 corridor. 

The traffic modelling exercise also looks at what level of mitigation maybe required at Broxden 
to accommodate both scenarios. 

The allocation of trips associated with 2500 housing units via the A9 results in significant 
operational issues at Broxden in both AM and PM peak periods.  Initially, allowing for the same 
level of mitigation as the previous Stage 2 assessment outlined in section 5.2, queue lengths on 
all approaches are over 2km long in both AM and PM peak periods.  In order to achieve 
a satisfactory level of operation at Broxden a significant level of mitigation is required. 

An incremental assessment was undertaken introducing additional lanes on approach to and on 
the circulatory carriageway at Broxden, coupled with signal optimisation.  After several 
iterations a possible solution was identified and is represented in Figure 6.1. 
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 Figure 6.1 : Potential Mitigation Measures - Broxden 

As can be seen from Figure 6.1 all approaches to Broxden have been widened to accommodate 
three lanes while the circulatory carriageway has been widened to four lanes all the way round, 
with the exception of the section between the A9 north exit and A9 north entry which is three 
lanes.  In addition, segregated left slips are also included for movements between A9 west & A9 
north, M90 & A9 west and A93 & M90.  Signal optimisation is also undertaken as part of 
refining the mitigation proposal. 

As an indicator of overall junction operation, the maximum number of queued vehicles on the 
approaches to Broxden for both the 2033 Full Perth West LDP Allocation and updated 
Do-Minimum scenarios are displayed in Figures 6.2 and 6.3. 
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 Figure 6.2 : 2033 AM Peak Period Comparison – Cumulative Queueing: Broxden 

Figure 6.2 reveals that when compared with the Do-Minimum scenario, total queueing at 
Broxden across all arms reduces significantly in the AM peak between 08:20 – 09:30 with the 
introduction of the mitigation proposals illustrated in Figure 6.1.  At peak time, reductions in 
queue lengths of between 50 and 150 vehicles are recorded.  
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 Figure 6.3 : PM Peak Period Comparison – Cumulative Queueing: Broxden 

Figure 6.3, showing PM peak period results demonstrates an even greater reduction in queued 
vehicles throughout the entire period with reductions in queue lengths of over 100 vehicles in 
a recorded consistently from 16:00 – 1 8:30. 
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6.1.2 2025 Phase 2: Phase 2 + 600 houses (1,500 in total) with no CTLR 

This scenario has been run to demonstrate the level of development that can be accommodated 
with the mitigation associated with the Phase 2 scenario outlined earlier in this Note. 
In addition it also demonstrates that up to 1,500 houses of the Perth West allocation is not 
dependant on the CTLR. 

Observations of the model have been compared to the Phase 2 model outlined in Section 3.1.1.  
The outcome of this test in summarised as follows. 

AM Peak 

There are larger queues on the approaches to Broxden roundabout peaking at around 1km on the 
A9 and M90 arms.  This increased level of queuing can be mitigated by the scheme shown in 
Figure 6.1.  The remainder of the network shows no obvious difference between the Phase 2 
model which shows that the absence of the CTRL has no significant detrimental effect on 
the network. 

PM Peak 

The PM shows the same trend as the AM peak with increased queues around Broxden 
Roundabout which can be mitigated by the scheme shown in Figure 6.1.  Again, the remainder 
of the network shows no obvious difference between the Phase 2 model, which shows that the 
absence of the CTRL has no significant detrimental effect on the network.  It should be noted 
that without the CTRL the City Centre is very congested in the PM peak, which is not 
necessarily related to the Perth West Development, but to general traffic growth in the 
town centre. 


