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1 INTRODUCTION 

1.1 JOINT LOCAL PLAN 

 Plymouth City Council (PCC) is working with South Hams District Council & West Devon Borough 1.1.1
Council (SHWDC) to prepare the Plymouth and South West Devon Joint Local Plan (JLP).  The 
JLP will bring together work that has previously been carried out separately by the three 
authorities over a new 20 year plan period running from 2014 to 2034. 

 The National Planning Policy Framework (NPPF) and Planning Practice Guidance (PPG) highlight 1.1.2
that preparing a local plan jointly is one means of demonstrating that the statutory Duty to 
Cooperate has been met in respect of strategic cross-boundary issues and ensuring a 
coordinated approach to meet housing needs across the housing market area (HMA). In this 
case, a JLP will mean: 

 A more efficient use of resources, sharing skills and plan-making budgets; and 

 A simpler and more cost-effective process with one local plan for examination instead of 
three. 

 WSP | Parsons Brinckerhoff (WSP | PB) have been commissioned to assist in the preparation of 1.1.3
transport evidence to support the JLP. This includes strategic traffic modelling, which is viewed as 
a key part of the transport evidence, with its role being twofold:  

 To assess the operation of the highway network up to 2034 (the end of the plan 
period), without any further intervention / mitigation to address development-related 
traffic impacts; and 

 To identify where transport interventions are likely to be required to support, and in 
direct response to, the proposed levels of growth during the plan period. 

 Strategic traffic modelling is considered to be a suitable mechanism to provide information for the 1.1.4
plan on  issues highlighted in PPG including: 

 Assessment of the existing situation and likely generation of trips by all modes; 

 Assessment of opportunities to support development which facilitates use of sustainable 
transport modes; 

 Promotion of opportunities to reduce the need to travel where possible; 

 Identification of opportunities to prioritise use of alternative modes in both existing and new 
development locations; 

 Consideration of the cumulative impacts of existing and proposed development on transport 
networks; 

 Assessment of the quality and capacity of transport infrastructure and its ability to meet 
forecast demands; and 

 Identification of short, medium and long-term transport proposals across all modes. 
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 It is important also to emphasise the limitations of strategic transport models and the role they 1.1.5
play in decision-making: 

 The strategic model provides information to help the relevant authorities make informed 1.1.6
judgments about planning and transport decisions; it does not provide definitive answers but it 
does help justify particular courses of action, especially in relation to programme and project 
development and funding decisions. 

 The strategic model does not determine whether or not transport outcomes will be acceptable to 1.1.7
the authorities concerned; but it does help the authorities to understand what the potential 
implications of the level of growth they are required to deliver might be and help point to areas 
where interventions should be considered. 

 The strategic model has had to apply a range of assumptions about what development might 1.1.8
come forward, but it is unlikely that every site will come forward as modelled for.  Some will fall 
away due to market considerations; others might not even be allocated in the final plan; and 
windfall sites will arise.  The test therefore of whether or not a development has a severe residual 
impact cumulatively (NPPF para. 32, NPPF) is a test for the planning application stage, not the 
local plan. The strategic model does not substitute for the need for development of specific 
transport assessments or mitigation. 

 It should also be noted that the model looks forward over a considerable period of time, during 1.1.9
which things can change, including transport technologies and propensities for behaviour change, 
and so it will be important to review this model on a regular basis as part of the cycle of local plan 
review.  

 The outputs from the strategic traffic model will form part of the evidence base supporting the 1.1.10
JLP. 

1.2 GUIDANCE 

 This report and the methodology set out in it have been prepared in accordance with policy and 1.2.1
guidance relevant to the preparation of transport evidence to support local plans, as follows:  

 NPPF, published in March 2012;  

 PPG, published in March 2014 and selectively updated periodically thereafter; 

 Department for Transport (DfT) Circular 02/13, published in September 2013; and 

 Planning for the Future: Working with Highways England (HE), published September 2015.  
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1.3 MODELLED SPATIAL SCENARIO 

 Work undertaken by Peter Brett Associates (PBA) in 2011 in accordance with PPG identified an 1.3.1
objectively assessed need (OAN) of 30,300 dwellings within the Housing Market Area (HMA) – 
covering Plymouth and SHWDC (including those parts within Dartmoor National Park Authority 
(NPA)) – over the plan period. This assessment took into account experience elsewhere where 
there has been a tendency for numbers to rise during the examination process (e.g. in Cornwall). 
In seeking to distribute this number of dwellings across the joint plan area the three authorities 
sought to take account of the potential for economic growth, regeneration, sustainability and 
protecting quality landscapes. The outcome of this process was a proposal for the majority of the 
housing to be located in and around Plymouth (21,000 dwellings), with approximately 8,700 
dwellings located elsewhere in South Hams & West Devon (excluding Dartmoor), and 
approximately 600 for the parts of Dartmoor NPA in the HMA. The proposals were consulted on in 
summer 2016 and have been used to inform the strategic highway model.  However, it should be 
noted that more recent evidence has reduced the overall OAN to 27,300, and a distribution of 
19,000 homes for Plymouth, 7,700 homes for South Hams and West Devon and 600 homes for 
Dartmoor is being proposed.   

 In respect of the circa 21,000 dwellings modelled in and around Plymouth approximately 50% is 1.3.2
already committed as planning permissions and allocations in existing adopted local plans, 
including the Sherford new community. To inform the identification of suitable locations for the 
remaining dwellings a site sifting process was undertaken by the JLP authorities.  

 The location and makeup of development allocations is set out in detail in the ‘Deciding upon the 1.3.3
distribution of development’ topic paper produced by PCC

1
.  This acknowledges that the most 

sustainable way to meet the required level of housing growth is to prioritise major growth in 
Plymouth, whilst also providing sufficient growth in the market towns and villages to meet their 
local needs, whilst protecting the special character and unique function of rural South West 
Devon. This is in preference to alternative strategies that might seek to locate all development in 
the city or which might seek to disperse growth equally across the entire HMA. Plymouth is the 
most sustainable location for significant growth within the plan area. As a major city it provides the 
most efficient place to locate major growth, providing the maximum opportunity for genuine 
sustainable transport choices. It is also the place where the most new jobs will be created over 
the lifetime of the plan and has the greatest potential for regeneration to take place using 
brownfield sites.  

 Identification of development sites was undertaken in accordance with policy and guidance set 1.3.4
out in NPPF and PPG respectively, taking account of the need to select the most sustainable 
locations where possible. Various constraints, for example designated biodiversity and landscape 
areas, flood risk zones, topography etc. substantially reduce the amount of land which can be 
considered suitable for development surrounding the urban area. Constraints associated with land 
development in Plymouth and the urban fringe is further explored in the Transport Conditions 
Baseline Report. 

                                                      
 
 
 
1
 http://web.plymouth.gov.uk/plymouthandsouthwestdevonjlptopicpaper.pdf  

http://web.plymouth.gov.uk/plymouthandsouthwestdevonjlptopicpaper.pdf
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 The sites which emerged from the process are broadly located on the north and east city fringes, 1.3.5
along or close to existing transport corridors, as well as areas of strategic development within the 
city centre and waterfront areas.  The map located in Appendix A reproduces the proposed spatial 
strategy from the July 2016 consultation documents. They are broadly in line with the directions of 
growth which were set out in Plymouth’s Core Strategy, the adopted local plan for the authority. 
Proposed site allocations in the rest of the JLP area are identified in a separate document entitled 
Thriving Towns & Villages

2
.  

 

1.4 TRANSPORT STRATEGY WORKING GROUP (TSWG) 

 A Transport Strategy Working Group (TSWG) has been convening since February 2016 to 1.4.1
address strategic cross-boundary transport issues and opportunities in the JLP area. The TSWG 
also acts as a mechanism to demonstrate that the statutory Duty to Cooperate has been fully met 
by all relevant public bodies in respect of strategic transport matters. The Duty to Cooperate 
requires member organisations to engage constructively, actively and on an ongoing basis in the 
preparation of plans and activities which support the preparation of local plans. 

 Top-tier member organisations represented on the TSWG include: 1.4.2

 Plymouth City Council (PCC) – Chair; 

 Cornwall Council; 

 Devon County Council; 

 Highways England (HE); 

 South Hams District Council; 

 Torbay Council; 

 West Devon Borough Council; and 

 Network Rail. 

                                                      
 
 
 
2
 http://plymouth.objective.co.uk/portal/planning/jlp/shwd_thriving_towns_and_villages  

http://plymouth.objective.co.uk/portal/planning/jlp/shwd_thriving_towns_and_villages
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 It is expected that other interested stakeholder groups such as local bus service operators, rail 1.4.3
operators, local authorities and emergency services will also provide valuable input into the 
evidence base. 

 The A38, running east to west through Plymouth and the South Hams authority areas, forms part 1.4.4
of the national strategic road network and is operated and maintained by HE. It plays a key role, 
acting as a critical link for the region and as a city distributor road.  The operation of the A38 is of 
concern to many TSWG member organisations. 

 The remit of the TSWG is to oversee the transport modelling work and to identify appropriate and 1.4.5
proportionate management measures which minimises any potential transport impacts arising 
from the proposed growth. 

1.5 PREVIOUS TRAFFIC MODELLING WORK 

 PCC has previously commissioned both local and citywide transport modelling which has 1.5.1
informed the development of transport schemes and planning policy.  

 Paramics, a microsimulation modelling program, has previously been used in order to model 1.5.2
localised areas including the city centre, the A386 and Eastern Corridor. Strategic modelling has 
been undertaken using the SATURN (Simulation and Assignment of Traffic to Urban Road 
Networks) program as an assessment tool for scheme appraisal, in particular the Derriford 
Transport Scheme. PCC also commissioned a citywide SATURN model to provide a WebTAG 
compliant tool to carry out economic appraisal of local transport schemes in 2009.   

 Table 1.1 below summarises strategic level transport modelling work previously undertaken in 1.5.3
support of projects in and around Plymouth: 

 

Table 1.1 – Previous Strategic Modelling Commissioned by Plymouth City Council 

REFERENCE AREA / 
MODELLED 

YEAR 

YEAR 

PRODUCED 
MODELLING UNDERTAKEN 

 

HAM 1 Plymouth 
wide, 2009 

2011 Highway Assignment Model (HAM) using SATURN completed by 
PBA to provide a WebTAG compliant tool for assessment of major 
schemes. In doing so PBA produced a validated 2009 base model 
of the existing network conditions. 

HAM 2 Plymouth 
wide, 2009 

2015 WSP|PB update of the validated 2009 baseline model in 
support of the Forder Valley Link Road (FVLR) Project.  The 
2009 base year was maintained with added levels of detail 
to junctions around the Forder Valley area. 

HAM 3 Plymouth 
wide, 2015 

2017 (ongoing) Presently WSP | PB are in the process of updating the 2009 
Plymouth HAM to a 2015 base year in support of the FVLR work.  

The update is to be made available in 2017 which therefore 
excludes its availability for use in the current stages of JLP 
assessment work. 
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 The key objective of HAM 1 was to create a calibrated and validated strategic model of the 1.5.4
Plymouth city area.  This was required to provide an accurate reflection of network conditions 
over which future growth and development could be tested, providing a key resource in planning 
future development and highway proposals.  HAM 1 was updated to produce HAM 2. HAM 2 has 
been validated for journey times.  HAM 1 and HAM 2 are compliant with the HotSW Local 
Transport Board Assurance Framework and were assessed as an appropriate tool for evaluating 
Major and non-Major schemes by the Independent Transport Advisor to the LTB. HAM 1 
supported businesses cases which secured circa £12.25m of growth funding in 2015.  

 HAM 2 is the model which has been used to inform the JLP process. It has been updated, as part 1.5.5
of the JLP transport modelling work, in terms of quantum and distribution of growth which took 
place between 2009 and April 2016. This provided a platform to which future growth was applied 
producing a 2034 future year model.  

 Government guidance is open to the use of existing, available evidence and a proportionate 1.5.6
approach.  As HAM 3 is not yet available, the TSWG, at its meeting on the 14th June 2016, 
agreed that there was no major in-principle objection to the use of the HAM 2 and HAM 2 was 
generally viewed as a pragmatic approach to the timely development of a transport evidence base 
to support the JLP.   

1.6 OTHER WORK STREAMS – BASELINE TRANSPORT CONDITIONS REPORT 

 Alongside the strategic modelling exercise, WSP | PB has undertaken a review of existing 1.6.1
available transport evidence, the outcome of which is a Baseline Transport Conditions Report. 
The report describes the current transport network within the JLP area and services available, 
travel patterns and network performance issues, concentrating on Plymouth and its urban fringes.  
It also contains a list of studies, reports and data sources which have been collated and drawn 
upon as part of the wider overall transport assessment process.  The report is intended to satisfy 
the requirement, as set out in PPG, for an assessment of transport implications of the site 
allocations as part of the JLP preparation. PPG

3
 outlines a list of suggested topics for inclusion, 

as follows: 

 baseline existing conditions, which need to be established accurately to understand fully the context of the 
Local Plan policies and proposals; 

 the existing integrated transport networks and any gaps in these as well as service and quality; 

 opportunities to change to other forms of transport; 

 the current use and demand by all different types of transport including cumulative trips into and out of the 
area; 

 the availability of information from travel plans, previous assessments, transport operators etc; 

 capacity data on rail and tram networks and constraints across the area; 

 walking and cycling facilities and movements including future predicted trips; 

 description and functional classification of the road network; 

 current traffic flows including peak periods on roads, links and key junctions; 

 parking facilities, including any park and ride and existing under-provision of off-street parking spaces; 

 journey purpose of trips; 

                                                      
 
 
 
3
 http://planningguidance.communities.gov.uk/blog/guidance/transport-evidence-bases-in-plan-

making/transport-evidence-bases-in-plan-making-guidance/   

http://planningguidance.communities.gov.uk/blog/guidance/transport-evidence-bases-in-plan-making/transport-evidence-bases-in-plan-making-guidance/
http://planningguidance.communities.gov.uk/blog/guidance/transport-evidence-bases-in-plan-making/transport-evidence-bases-in-plan-making-guidance/
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 identification and assessment of key links and junctions on the highway network to establish existing 
conditions; 

 committed network improvements; 

 personal injury accident records, including cyclist safety; 

 any programmed public transport improvements including type, timing and promoter information; 

 pollution, including baseline carbon emissions broken down by type of travel; 

 existing transport-related environmental impacts; 

 established best practice in transport provision and the share of each type; and 

 at a broad level, journey purpose and origin and destination currently and how it is likely to change or desired 
to change – for all types of transport. 

 The Baseline Transport Conditions Report is required in order to build up a broad picture of 1.6.2
current day operations on the transport network. 

1.7 REPORT STRUCTURE 

 This report sets out the methodology used to update the existing strategic traffic model for its use 1.7.1
in supporting the Joint Local Plan. The rest of the report is structured as follows: 

 Chapter 2 summarises the strategic modelling work undertaken to date; 

 Chapter 3 details the  methodology for updating the existing strategic model for assessment 
of the JLP allocations, in accordance with national policy and guidance; 

 Chapter 4 summarises the programme and proposed protocols for liaising with the TSWG; 
and 

 Chapter 5 provides a summary.  
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2 PREVIOUS STRATEGIC MODELLING 
WORK 

2.1 INTRODUCTION 

 The strategic transport modelling work undertaken by WSP | PB between 2015 and the present 2.1.1
day utilises an existing SATURN traffic model covering the main highways network across 
Plymouth.  The previous work produced a suitable 2009 base HAM in which future scenarios may 
be tested.  This chapter gives background information on this model and how it was enhanced in 
the previous round of validation.  

2.2 STRATEGIC PLYMOUTH WIDE BASE YEAR TRAFFIC MODEL 

HISTORY OF THE MODEL 

 The Plymouth HAM is a SATURN model, with a 2009 base year, of the major road network within 2.2.1
Plymouth.  The model is a highways-only model, initially created by PBA in 2011. As per table 1.1 
this is the version of the model referred to as HAM 1. 

 The PBA model was updated by WSP | PB in 2015 creating HAM 2.  The update consisted of re-2.2.2
calibrating and validating the original 2009 base model as well as other enhancements around the 
Forder Valley region of Plymouth (the area which is the subject of the FVLR transport scheme).  
The re-calibration and validation process involved steps including validation of journey times and 
entry of additional traffic count detail.   

 A review of the original 2009 base model (HAM 1) found that the model did not accurately 2.2.3
represent the existing junction layouts, turn allocations and capacities at several locations within 
the Forder Valley area.  As such, junction layouts, signal phasing, signal timings and intergreens 
were adjusted at four junctions within the Forder Valley area

4
.  New nodes were incorporated 

within the modelling so as to better reflect the present day network conditions. HAM 2 was agreed 
as an appropriate tool to undertake strategic modelling in support of the JLP by the TSWG (ref. 
TSWG Meeting Minutes 14 June 2016). 

MODELLED NETWORK 

 The model covers the major roads across the whole of Plymouth.  Areas outside of the Plymouth 2.2.4
authority area are represented by a number of large zones and a less detailed road network.   

 The detailed modelled area covers the entirety of the Plymouth local authority area and urban 2.2.5
fringe, including Sherford and Woolwell (in South Hams).  This is the area of greatest modelled 
detail for both the highway network and zone system.   

 The surrounding network is separated into hinterland and external areas which broadly represent 2.2.6
the Plymouth authority and wider sub region, including parts of Devon and Cornwall respectively.  
Within these outlying regions coarser detail has been included as these areas have lower 
influence on accuracy of model outputs than the internal area. 
                                                      
 
 
 
4
 Plymouth Local Model Validation Report Addendum – Parsons Brinckerhoff, November 2015. 
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 The modelled area can be seen in Figure 2.1 below, the detailed area within the city is highlighted 2.2.7
by red links with the buffer zone represented by green links. 

Figure 2.1 – Plymouth HAM extent - detailed network in red, buffer zone green 

 

 Areas outside of Plymouth have been modelled in a buffer network surrounding the city; these 2.2.8
include roads stretching to the north, east and west of Plymouth passing through Liskeard, 
Tavistock, the edge of Torquay and stretching around and through Dartmoor National Park.  
Within the buffer zone the surrounding towns are not modelled in detail.   

DEMAND MATRICES 

 HAM 1 created for the Plymouth city area was produced using Origin / Destination matrices.  2.2.9
These were produced by PBA in 2011 in accordance with the guidance set out in WebTAG unit 
3.1.1. 

 Zones based on census boundaries were created within the modelled area to represent all 2.2.10
geographical regions within the Plymouth city boundaries.  The base modelled area contains 251 
zones covering the whole urban area, including the city centre, the city’s suburbs (including 
Derriford, Mutley, Manadon and Plympton, for example) and urban fringe sites such as the future 
new community at Sherford and the Woolwell area. 

 The modelled zones are split into three distinct categories – internal, hinterland and external – 2.2.11
each with reducing degrees of detail as distance from the city increases.  This is in order to keep 
the model within a manageable size.  Zones in the internal category are modelled in fine detail 
with increasingly coarser levels of detail seen in the hinterland and external areas leading into the 
buffer area. 
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 Demand matrices were produced using data from the National Trip End Model (NTEM) output via 2.2.12
TEMPro.  This data was used alongside synthetic trip matrices and existing Road Side Interview 
information in order to get a good understanding of 2009 travel patterns across Plymouth and the 
wider TTWA. 

 The WSP | PB update of the Plymouth HAM undertaken in 2015 and producing HAM 2, saw an 2.2.13
update of the existing 2009 trip matrices for each movement type, i.e. journeys to and from work 
and different vehicle types.  This was in support of the FVLR scheme enhancing detail around the 
Forder Valley area.   

 A 2014 matrix build was also necessary to demonstrate the validity of HAM 2.  Traffic uplift was 2.2.14
input into the model via TEMPro growth and then validated against manual and automatic 
classified traffic counts.  The validation exercise found the 2014 matrix matched well against 
present on street conditions and can be deemed a robust reflection of traffic conditions in 
Plymouth. There are however areas which can be considered more robust than others, in 
particular around the Forder Valley and Derriford areas in which the updated model focussed 
upon. However, the model can be considered the best tool currently available to assess the 
transport implications of the JLP development growth. 

 Further confidence in the model will be provided by modelling projects simultaneously underway 2.2.15
in support of Plymouth transport projects. The Forder Valley scheme assessment work, also 
being undertaken within the Plymouth HAM (HAM 3), and Paramics modelling of parts of the 
A386, for example, will be able to be cross referenced with the JLP model outputs to provide 
assurance of results. 

BASE YEAR 

 The existing modelled base year for the SATURN Plymouth HAM 2 is 2009. 2.2.16

TIME PERIODS 

 The modelled time periods consist of the AM peak (08:00-09:00) and PM peak (17:00-18:00) hour 2.2.17
periods.  

USER CLASSES 

 The model is separated into three vehicle classes which were subsequently split into six separate 2.2.18
user classes as described in Table 2.1 below: 

Table 2.1 – User Classes within the SATURN modelling 

User 
Class 

Category Vehicle Class 

1 Work  
 
Car 

2 Commuting 

3 Education 

4 Other trip purposes 

5 Light Goods Vehicles LGV 

6 Heavy Goods Vehicles HGV 

 Further detail on the 2009 baseline Plymouth HAM can be found in the Plymouth Local Model 2.2.19
Validation Report Addendum produced by WSP | PB in November 2015. 
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3 STRATEGIC MODELLING 
METHODOLOGY 

3.1 INTRODUCTION 

 This section of the report details the modelling methodology using the existing Plymouth HAM in 3.1.1
support of the JLP.   

 The enhanced WSP | PB 2009 validated Plymouth HAM 2 has been used as the basis for future 3.1.2
model development in support of the JLP, alongside a more bespoke approach for the ‘rural 
hinterland’ (Thriving Towns and Villages).  The flow chart below provides a step-by-step guide 
detailing the process for the strategic model development and analysis. The remainder of this 
chapter will expand on each step. 

  

 
 
 
 
 
 
 
 
 
 
 

Strategic Transport Modelling 

Using SATURN to identify the traffic impact of scenarios with JLP 
allocations in place (or variants of it) compared to a scenario without 
JLP allocations. These will be tested in the following 2034 future 
year scenarios:  

(1) with committed  physical transport interventions 
(2) As per (1) and sustainable transport measures 

This process will identify congested junctions arising from JLP 
allocations (after accounting for committed transport interventions 
and sustainable transport measures) 
       (3) As per (2) and pipeline schemes 

This process will identify congested junctions arising from JLP 
allocations (after accounting for committed transport interventions, 
sustainable transport measures and ‘pipeline’ transport  
interventions). 

Analysis of impacts  
Mapping website to show the 
location of congested junctions 
and their relationship with: 

• Air Quality 
Management Areas 
(AQMAs); 

• Classified Roads; 
• HQPT Corridors; 
• Special Areas of 

Conservation; 
• Special Protection 

Areas; 
• Schools; 
• Strategic Cycle 

Network; 
• Noise Sensitive Zones. 

Agreement of additional targeted transport interventions and 
sustainable transport measures 
 

TSWG to agree (a) if the model should be re-run with revised 
development allocation locations and OAN figures and (b) 
interventions to test in 2034 future scenario (4) as per (3) plus 
agreed additional sustainable transport measures and targeted 
transport interventions 

Reporting  
A summary report will be 
produced describing the 
methodology and the model 
results. 

Agreement of further work 
at TSWG 

Determine whether detailed 
junction modelling is required 
for specific locations. 
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3.2 DETAILED TRANSPORT MODELLING 

 The JLP partners agreed on a set of potential development scenarios which were to be 3.2.1
considered within the future year modelling.  The scenarios represent combinations of residential 
and employment allocations and make up likely alternative spatial distributions of development.  
By testing different development scenarios and comparing output results, informed decisions can 
be made on the levels of development achievable and the likely traffic impacts of each. 

 The model provides an understanding of extra vehicle trips generated by new developments in 3.2.2
areas of the JLP outside Plymouth and the Urban Fringe. However, the level of detail seen on the 
road network in these areas will not allow for detailed assessment of congestion or potential delay 
in these locations.   

 The SATURN strategic model to be used is an assignment tool which can, if necessary, re-3.2.3
distribute vehicle flows across the network.  Redistribution is determined by the conditions within 
the network and sees vehicles using the quickest and therefore cheapest route from their zone of 
origin to their destination. 

 The future year modelling identifies those parts of the road network experiencing delay or 3.2.4
congestion as a result of the development coming forward during the plan period (over and above 
that which will arise as a result of committed developments). As stipulated by policy, the process 
of identifying necessary infrastructure should be informed by an assessment of the ability of the 
existing transport network to accommodate this additional development traffic. 

 Full 2034 future year model runs were undertaken on a range of scenarios to allow detailed 3.2.5
analysis of the transport impacts arising from the JLP allocations.  The work utilised the existing 
HAM 2 model as a base to build from and update to produce a 2034 network.  The task therefore 
included the following elements: 

 Application of 2009 – 2016 growth to account for vehicle trips generated by housing 
completions and new employment space over this time period. 

 Identification of forecast trip generation of major development allocations, taking account of a 
level of achievable mode switch; 

 Taking account of background traffic growth from existing developments or small scale future 
developments; 

 Updating the model road network to include infrastructure which is certain or near certain to 
be completed during the plan period, including any schemes implemented between 2009 - 
2016; 

 Distribution of trips onto the road network using census travel to work data, fine-tuned by 
gravity modelling where appropriate; 

 Production of future year models for AM and PM peak periods; 

 Analysis and presentation of model outputs to determine future congestion hotspots. 
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3.3 SCENARIOS AND ASSUMPTIONS 

 The following section sets out the scenarios and assumptions adopted for the 2034 Plymouth 3.3.1
future year model.  

2009 – 2016 UPLIFT 

 In order to factor in recent construction within Plymouth, data on planning applications and 3.3.2
recently built developments are considered in the updated HAM model.  This ensures 
developments not previously seen in the 2009 model are considered in the 2034 origin / 
destination matrices.   

 Information on housing completions and employment growth between the years 2009 - 2016 was 3.3.3
factored into the matrix build prior to the application of 2034 forecast growth.  Housing and 
employment data for this period was provided by PCC and was used to generate vehicle trips in 
those model zones affected. 

 The Trip Rates Information Computer System (TRICS) was used to generate trip ends for 3.3.4
residential and employment sites identified as having been built between the years 2009 – 2016.  
The trip rates were applied to origin / destination zones within the matrix in which housing or 
employment allocations appear. 

 Internal trips within zones have been calculated using a Trip Internalisation spreadsheet provided 3.3.5
by CH2M on behalf of Highways England. The tool assesses the interaction between different trip 
purposes to determine the internalisation of the particular land use mix under consideration. The 
majority of trips to school, for example, take place within a local catchment area. This means that 
modelled ‘education’ trips are more likely to have the origin and destination located within the 
same model zone than those journeys being undertaken for employment purposes. 

 2009 – 2016 background traffic growth was applied to zones in which developments were not 3.3.6
seen using data from the National Trip End Model (NTEM).  TEMPro dataset 6.2 was used to 
extract Plymouth growth factors from NTEM for inclusion within the affected zones. 

 2009 – 2016 LGV / HGV growth was calculated and applied to the traffic matrices using data 3.3.7
supplied in the Department for Transport’s Road Traffic Forecasts (RTF) 2015.  This was applied 
to zones which do not contain development allocations.  Those zones with development 
allocations located within them were factored into the trip generation. 

 Data on 2009 – 2016 uplift in vehicle trips formed the basis for the creation of 2034 forecast traffic 3.3.8
origin / destination matrices.  This was to ensure that the 2034 forecast matrices were an 
accurate estimation of future vehicle trips and built upon a solid base of present day information. 

DEVELOPMENT SCENARIOS 

 The modelling tested all the sites being considered for allocation during the summer 2016 3.3.9
consultation, including Woolwell, along with the  a number of variations (Appendix B) to the  JLP 
spatial scenarios for the location of development in and adjacent to Plymouth in a 2034 future 
year. 

 The spatial scenarios were tested against a core scenario composed of committed development 3.3.10
(sites with planning permission and which were under construction or not started at the end of the 
2015/16 monitoring period) and committed changes to the highway network. In broad terms 
committed highway schemes refer to those which are under construction, have funding / approval 
/ planning permission (or similar status). 
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 In all 2034 scenarios background traffic growth for the period 2014 – 2034 was applied to the 3.3.11
matrix. This was calculated from the National Trip End Model (NTEM) and extracted using 
TEMPro 7

5
 software.  In order to avoid double counting journeys generated by development 

allocations the TEMPro growth outputs were manually adjusted. 

 2034 growth for LGV and HGV user classes were determined using the Department for 3.3.12
Transport’s Road Traffic Forecasts (RTF) 2015.  LGV and HGV growth was only applied to zones 
which did not include point loaded developments. 

 All JLP scenarios include committed developments and committed changes to the highway 3.3.13
network (i.e. those contained in the baseline scenario (Appendix C)).  Each JLP scenario includes 
access roads necessary to connect the proposed development to the existing road network (the 
modelling of additional transport interventions to support the JLP allocations is discussed later in 
this chapter). 

 2034 forecast matrices were produced for each scenario as well as the baseline scenario to 3.3.14
calculate future vehicle trip generation from proposed developments across the Plymouth urban 
area and the rest of the SHWDC area.  The matrices were assigned to the traffic modelling to test 
combinations of these proposals.  The proposals are a mixture of both residential and non-
residential developments. 

DEVELOPMENT TRIP RATES & TRAFFIC GENERATION 

 The model required trip generation to be estimated for both major committed developments and 3.3.15
JLP allocations. To do this, a trip rate needed to be associated with each significant land use on 
these sites. TRICS

6
, the industry-standard trip rate database, was used in the majority of cases, 

with two trip rates (lower and upper rates) adopted to account for a) City Centre, Waterfront, inner 
city and selected other locations with high public transport accessibility/use, and b) all other 
locations, including urban fringe sites. Where trip rates for specific very major development 
proposals had been approved by the local highway authority (and HE where relevant) as part of 
the pre-application or planning application process, then these rates were used in place of those 
from TRICS upon provision from the relevant authority. This applied to the Sherford new 
community, Langage employment extension and Woolwell. 

 The trip rates for Residential and Employment developments are outlined in Table 3.1 below and 3.3.16
Figure 3.1 shows the proposed areas to which the rates were applied.   A full break down of trip 
rates for each land use type can be found in Appendix D of this report 

Table 3.1 - Trip rates for committed development and JLP site allocations 

  AM Peak Hour PM Peak Hour 

Land Use Unit Arrivals Departures Arrivals Departures 

Residential – lower trip 
rate 

Per 
dwelling 

0.106 0.296 0.251 0.128 

Residential – higher trip 
rate 

Per 
Dwelling 

0.14 0.427 0.358 0.19 

Employment – trip rate Per 100 
m/sq 

0.451 0.24 0.236 0.429 

                                                      
 
 
 
5
 TEMPro dataset 70 can be accessed via the Department for Transport - 

https://www.gov.uk/government/publications/tempro-downloads/tempro  
6
 TRICS databases can be accessed at the following web address: http://www.trics.org/    

https://www.gov.uk/government/publications/tempro-downloads/tempro
http://www.trics.org/
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Figure 3.1 - Areas for application of upper and lower trip rates 

 

Note - The city centre area, predominantly seen in yellow will have lower trip rates applied for residential and employment 
journeys whereas zones seen outside of the city centre in blue will have higher rates applied.  

 New trips were point loaded into the network for each development area.  To avoid double 3.3.17
counting, development growth within TEMPro was adjusted using alternative planning 
assumptions.  This saw the background assumptions on numbers of dwellings and employment 
floor space within TEMPro replaced by aggregated JLP growth and spread across non-
development zones. 

 In order to model the effects of the proposed suite of sustainable transport measures which will be 3.3.18
utilised within Plymouth during the course of the JLP period, an assumption on the expected 
levels of modal shift needed to be incorporated within the model.  The mode shift assumptions, as 
a result of sustainable transport interventions (capital and revenue) within the Plymouth strategic 
HAM (HAM 2), and which apply in the Plymouth Policy Area, are as per Table 3.2. 

Table 3.2 - Proposed reduction in vehicle demand 

Proposed reduction in vehicle demand 

Journeys less than 5Km Journeys more than 5Km 

10% 5% 
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How the assumptions for the reduction in vehicle demand were incorporated in the model  

 It was assumed that sustainability measures are likely to be implemented within Plymouth, which 3.3.19
would reduce demand below that which was currently anticipated.  HAM 2 assumes a 10% 
reduction in demand should be applied for movements to/from the specified growth areas whose 
journey in distance is less than 5km, and that a 5% reduction in demand should be applied for all 
other movements. 

 When implementing the above reduction in vehicle demand it was discovered that there were 3.3.20
significant overlaps in the 5km bands around the growth areas.  These overlaps were sufficient to 
cover the majority of the study area, meaning that most short journeys were likely to benefit from 
improved infrastructure and marketing associated with the growth areas.  As a result, it was 
considered appropriate that a 10% reduction in demand should be applied for all trips whose 
length was shorter than 5km, rather than focusing just on those which begin or end specifically in 
a growth area.  The 5% reduction in demand was applied for all other journeys. 

 The process of matrix factoring was implemented in the model on a movement-by-movement 3.3.21
basis.  Average journey distances were obtained for every journey in the model.  The total trips 
making that movement were factored down by 10% if the journey was less than 5km, and 5% 
otherwise.  This process was applied consistently for all journey purposes. 

Why the assumptions for the reduction in vehicle demand included within the model are 
considered to be reasonable 

 Within Plymouth sustainable transport promotion, since 2011/12, has largely been brought 3.3.22
forwards through the Plymotion (http://web.plymouth.gov.uk/plymotion) behavioural change 
campaign

7
.  This has invested £7.35 million (Table 3.3) in measures designed to improve access 

to employment, education and services, through promoting sustainable travel, with the associated 
health and environmental benefits over a 5 year period. 

                                                      
 
 
 

7
 The Plymotion campaign has been funded from the DfT’s Local Sustainable Transport Fund 

http://web.plymouth.gov.uk/plymotion
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Table3.3 - Investment in sustainable transport measures 

Funding source Summary of the investment 

Total 
package 

cost 

Local Sustainable Transport 
Fund: Plymouth Connect

8
 

(2011/12 – 2014/15) 

The scheme focussed on the corridor between the 
communities of Devonport and Stonehouse in the west, 
through the city centre and to the East End, Plymstock 
and Plympton in the east. It included upgrading the west-
east walking, cycle and bus routes, restoring the iconic 
Laira rail bridge for pedestrian and cycle use, 
Personalised Travel Planning (PTP) and travel mapping 
and information 

£6.36M 

Local Sustainable Transport 
Fund 2015/16 revenue 
competition ‘Plymotion: 

Supporting Sustainable 
Growth in the Derriford Area’ 
(2015/16) 

Plymotion made it easier to get around Plymouth by bus, 
by bike and on foot. Through personalised travel 
planning, complementary cycling programmes and an 
enhanced bus service, the project enabled individuals to 
try different travel modes which might be more 
convenient and save time and money.  

£0.99m 

Investment to date:- £7.35m 

 

 This investment is in line with that of the sustainable travel demonstration towns. The three towns, 3.3.23
(Darlington, Peterborough and Worcester) invested £15M between 2004 and 2009. The 2010 
report for the Department for Transport (DfT) ‘The Effects of Smarter Choice Programmes in the 
Sustainable Travel Towns: Summary Report’ reports that, on average, car driver trips by residents 
fell by 9% per person, and car driver distance by 5%~7%, according to aggregated household 
survey results for the three towns. This compares with a fall of about 1% in medium-sized urban 
areas over the same period

9
 

 

                                                      
 
 
 

8
 http://web.plymouth.gov.uk/lstf  

9
 Average trip lengths in the model can only be influenced by manual adjustment made prior to the 

assignment of the traffic matrix.  As the Plymouth HAM is incapable of making decisions on where each 
journey ends (as these are fixed within the OD matrix), it is difficult to influence individual journey lengths.  
Therefore the model includes assumptions about reduction in trips, not a reduction in trips and a reduction in 
trip lengths. However, trips from new development zones will be more likely to travel to and from local zones 
(due to a balanced approached to land use, as set out in NPPF paragraph 37), reducing overall journey 
lengths.  Sherford for example has local employment and retail space close to residential areas and so 
reduces the need to make longer journeys toward Plymouth.  This has been accounted for in the origin / 
destination matrix and was fine-tuned by a gravity model. Overall modelled car mileage i.e. the length of all 
journeys made during the modelled time period is expected to drop once modal shift is accounted for.   

http://web.plymouth.gov.uk/lstf
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 Two key aspects of the Plymotion programme have been the Personalised Travel Planning (PTP) 3.3.24
programme and intensive engagement with schools. The PTP programme has encompassed 
circa 84,000 households (77% of all households in the city) since its launch.  The Department for 
Transport report ‘Making Personal Travel Planning work: Practitioners’ Guide (November 2008)’ 
reports that, PTP, amongst the targeted population, can lead to a reduction in car driver trips by 
11% and reduce the distance travelled by 12%. 

 Therefore national, DfT backed, studies suggest that a reduction in car driver trips of circa 10% is 3.3.25
achievable, when comprehensive behavioural change programmes, such as Plymotion, are 
delivered. Some studies suggest that even greater modal shift is achievable. For example the DfT 
endorsed paper ‘Smarter choices - Changing the way we travel (2005)’  reports that in a high 
intensity scenario

10
 a reduction in peak urban traffic of 21% (off-peak 13%) is achievable with 

circa 5% being achievable in a low intensity scenario. 

 Framed against the planning guidance which encourages, and requires, ‘actively [managing] 3.3.26
patterns of growth to make the fullest possible use of public transport, walking and cycling, and 
focus significant development in locations which are or can be made sustainable (NPPF (17),’ 
national studies suggest that the mode shift assumptions within the Plymouth model are 
appropriate. Further confidence is given to the assumptions from the results of the Plymotion 
programme itself (Tables 3.4 - 3.6) which corroborate the national data. 

 

Table 3.4 - Modal shift achieved through the LSTF PTP campaign
11

 

DELIVERY PHASE RESPONDENTS THAT 

STATED PTP HAD 

INFLUENCED HOW THEY 

TRAVELLED
12

 

RESPONDENTS THAT HAD 

TRIED A DIFFERENT MODE 

FOLLOWING PTP
13

 

2016 LONGITUDINAL 

STUDY: RESPONDENTS 

THAT HAVE CHANGED HOW 

THEY TRAVEL
14

 

Phase 1 (2012) Data not available 25% 29% 

Phase 2 (2013) 13% 18% 31% 

Phase 3 (2014) 14% 9% 14% 

Phase 4 (2015) 15% 10% - 

 

                                                      
 
 
 

10
 The report ‘Smarter choices - Changing the way we travel’ defines the high and low intensity scenarios as 

follows: ‘The 'high intensity' scenario identifies the potential provided by a significant expansion of activity to 
a much more widespread implementation of present good practice, albeit to a realistic level which still 
recognises the constraints of money and other resources, and variation in the suitability and effectiveness of 
soft factors according to local circumstances. The 'low intensity' scenario is broadly defined as a projection of 
the present (2003-4) levels of local and national activity on soft measures.’ 

 
11

 Plymouth PTP 2012-2015 PTP Longitudinal Study – Peter Brett Associates (PBA). 

12
 The data is from PTP participants contacted by Peter Brett Associates as part of the Quality Assurance for 

the programme 

13
 The data is from the ‘post PTP’ surveys. The data was collected by Power Marketing on behalf of 

Plymouth City Council. 

14
 Plymouth PTP 2012-2015 PTP Longitudinal Study – Peter Brett Associates (PBA). The Quality Assurance 

(QA) data was collected by PBA. The independent ‘post PTP’ surveys were undertaken by Power Marketing. 
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Table 3.5 - Results from the 2015/16 PTP programme
15

 

DELIVERY PHASE FEEDBACK FROM QUALITY ASSURANCE PARTICIPANTS SAYING PTP HAD CHANGED HOW 

THEY TRAVEL 

Increased reported level 
of bus use 

Increased reported level 
of cycle use 

Increased reported level 
of walking 

Phase 4 (2015) 40% (women) 

52% (men) 

63% (women) 

77% (men) 

67% (women) 

50% (men) 

 
 

Table 3.6- The results of the Bike It Plus programme across 24 schools, over 4 years of engagement 

MODE BASELINE MODE SHARE POST ENGAGEMENT MODE SHARE 

Bike, scoot/skate 4.9% 10.7% 

Walking 53% 52.1% 

Car 39.2% 33.9% 

 

 In addition data reported as part of a longitudinal study looking at the impacts of PTP, completed 3.3.27
by Peter Brett Associates, on behalf of the Council reports that car travel across the city, using 
traffic data provided by all 33 of Plymouth’s continuous counting points, has reduced with 2015 
car traffic showing a 2% reduction over 2011 levels. This outcome goes against national statistics 
which show that car traffic levels between 2010 and 2013 remained stable but then grew by 1.9% 
between 2013 and 2014 suggesting that Plymouth is currently succeeding in limiting traffic 
growth.

16
 

 Going forwards PCC are confident of being able to fund the continued delivery of a 3.3.28
comprehensive programme of sustainable transport measures (revenue (Table 3.7) and capital 
(Table 3.8)) and general network infrastructure interventions (Table 3.8), thereby adding value to 
both programmes as set out in the DfT report, ‘Finding the Optimum: Revenue / Capital 
Investment Balance for Sustainable Travel (December 2014)’ and that this investment will allow 
the behavioural change programmes delivered  to be at least as effective as the previous 
Plymotion campaigns thereby achieving the reduction in vehicle demand set out in Table 3.2. 

                                                      
 
 
 

15
 Plymouth PTP 2012-2015 PTP Longitudinal Study – Peter Brett Associates (PBA).  

16
https://www.gov.uk/govenment/uploads/system/uploads/attachement_data/file/487689/annual-road-traffic-

estimates-2014.pdf  

https://www.gov.uk/govenment/uploads/system/uploads/attachement_data/file/487689/annual-road-traffic-estimates-2014.pdf
https://www.gov.uk/govenment/uploads/system/uploads/attachement_data/file/487689/annual-road-traffic-estimates-2014.pdf
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Table 3.7 - Funding bids to support sustainable transport interventions
17

 

BID PACKAGE 

VALUE 
BID DETERMINATION 

DATE 
DELIVERY PERIOD IF 

SUCCESSFUL 

DfT Access Fund for Sustainable 
Travel – Continuation of the 
Plymotion programme 

£2M January 2017; 
successful funding 

application
18

 

April 2017 – March 
2020 

DEFRA: Air Quality Grant – 
Business based PTP 

£0.173M Spring 2017 Spring 2017 – March 
2018 

DEFRA: Air Quality Grant – 
Expansion of the CNG bus fleet 

Circa £0.190M Spring 2017 Spring 2017 – March 
2018 

TOTAL Circa £2.363M  

 

Table 3.8 - Strategic growth area transport projects with programme entry through the Local Growth 
Deal Fund

19
 

PROJECT TOTAL INVESTMENT 

(APPROX.) 
DELIVERY TIMEFRAME 

Derriford Hospital Interchange Scheme 

Providing two way operations for buses and cycles. 

£2.24m 
 Complete Autumn 

2016 

Derriford Transport Scheme 

Targeted capacity improvements, bus priority and enhanced 
walking and cycling provision on the Northern Corridor. 

£13.29m Winter 2017 – Spring 
2018 

Northern Corridor Strategic Cycle Network (SCN)  

Four year rolling programme introducing 4.5 kilometres of the SCN 
with related pedestrian enhancements. 

£3.51m 4 year phased 
programme 2016/17 

– 2019/20 

                                                      
 
 
 
17

 This table records grant funding opportunities. In addition funding is also available from developer 
contributions 

18
 http://plymouthnewsroom.co.uk/1-5-million-funding-boost-plymotion/  

19
 This table excludes the GD3 bids due to the funding not yet being confirmed. 

 

http://plymouthnewsroom.co.uk/1-5-million-funding-boost-plymotion/
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Northern Corridor Junction Improvements 

Five year rolling programme of junction improvements with walking 
and cycling enhancements. 

£3m 5 year phased 
programme 2015/16 

– 2019/20 

Eastern Corridor Strategic Cycle Network  

Five year rolling programme introducing five kilometres of the SCN 
with related pedestrian enhancements on the Eastern Corridor. 

£4.91m 5 year phased 
programme 2016/17 

– 2020/21 

Eastern Corridor Junction Improvements 

Five year rolling programme of junction improvements along the 
Eastern Corridor including the A374 and A379 with walking and 
cycling enhancements. 

£3m 5 year phased 
programme 2016/17 

– 2020/21 

Forder Valley Link Road (FVLR) 

New 1 kilometre road linking Brest Road, to Forder Valley Road 
and Novorossiysk Road as second route between the A38 and 
north of Plymouth. Provision of bus, walking and cycling priority. 

£34.5m 2017/18 – 2019/20 

Charles Cross Improvements 

Congestion relief, public transport reliability improvements public 
realm enhancements and pedestrian and cycle provision. 

£3m 2017/18 – 2018/19 

 

SENSITIVITY TESTS 

 The model scenarios which do not factor down trip generation to account for sustainable transport 3.3.29
investment in essence constitute sensitivity tests. These indicate how the road network is forecast 
to operate if the expected levels of sustainable mode shift do not arise and offer a useful 
comparison between alternative scenarios and highlight (in terms of congestion reduction) the 
outcome of investing in sustainable transport measures. If higher than expected levels of 
sustainable travel occur (or external factors change vehicle travel demand) then congestion will 
be less than modelled. 

 Following initial assignment through the Plymouth HAM, in the event of areas of delay or 3.3.30
congestion arising there are two mechanisms to manipulate the availability of road space.  First 
and foremost initiatives promoting sustainable transport such as personalised travel plans are to 
be tested.  Sustainable measures to encourage a shift from car use prove to be more cost 
effective than physical interventions and have benefit both to resident’s health and the 
environment.   

If sustainable measures are unable to reduce congestion within the network to the required 
degree it is at this point that targeted physical transport interventions are to be applied to areas 
identified as congested. Congested areas are defined as locations on the network which are 
identified as displaying a Ratio of Flow to Capacity (RFC) of 0.75 or above. RFC is described in 
terms of junction saturation and indicates how much traffic is able to pass through the junction in 
relation to its overall capacity. This is dictated by junction geometry and traffic volume. Typically 
those junctions operating above 0.85, or at 85% of their available capacity, are deemed as close 
to capacity as this is the point at which queuing typically begins to occur. However, when 
considering the outputs of the HAM 2 model it is has been agreed that a revised volume/capacity 
figure of 75% is used. This figure has been derived by reference to the operation of the A386 
northbound from Manadon Junction in the morning peak period. This link is known to frequently 
experience congestion at this time.  The outputs from HAM 2 show parts of this corridor to be 
operating at up to 75% of theoretical capacity in the base model traffic flow conditions. It is 
therefore considered appropriate that a volume/capacity figure of 75% is used as the capacity 
threshold in the HAM 2 model to guide decisions on where further physical transport interventions 
and/or sustainable transport measures might be required to support the efficient operation of both 
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the local and strategic highway network.   This methodology effectively addresses any 
shortcomings of HAM 2 for the purpose of assessing the JLP transport needs.   
 
Figure 3.2 summarises the process to be undertaken to assess spatial development scenarios. 
Appendix B summarises the modelling scenarios. 
 

Figure 3.2 - Process to assess spatial development scenarios 

BASELINE HIGHWAY NETWORK 

 Once the forecast matrices were produced they were assigned to the Plymouth HAM to 3.3.31
understand the performance of the road network in 2034 with JLP allocations. 

 Initially the forecast matrices were applied to a baseline highway network consisting of the 3.3.32
existing road network with committed transport measures such as Deep Lane Junction 
improvements which form part of the Sherford planning permission. 

 In consultation with the TSWG transport interventions with sufficient certainty as to their 3.3.33
implementation to be deemed as committed were identified. Only committed schemes were 
included within the baseline network.  A list of committed schemes included within the baseline 
network can be found in Appendix C. 

 All JLP scenarios were assigned to the baseline network to evaluate how the road network would 3.3.34
operate in 2034 if no further transport interventions were to be delivered.  This identified the scale 
and extent of network congestion specifically arising from the JLP allocations. 

 Assessment of network operation was focussed on the junctions identified as operating with an 3.3.35
RFC of 0.75 or above. Junctions matching these criteria have been listed for each scenario, 
indicating the level of impact on the network from each. This will be used to inform areas of the 
network requiring additional intervention to improve levels of overall operation.  

 Locations outside of Plymouth city centre and the urban fringe are to be considered in lesser 3.3.36
detail.  This includes areas such as Totnes and Tavistock which appear in the Thriving Towns and 
Villages report, detailing JLP growth in West Devon and South Hams.  These areas will instead 
be considered on an individual basis depending on location and level of growth proposed. 
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IDENTIFYING JLP MITIGATION  

 In the event that the JLP allocations were forecast to adversely impact on the efficient 3.3.37
performance of the baseline road network, further modelling was required to test appropriate and 
proportionate mitigation measures.  This constituted a mitigation network model in which 
interventions to address poor network performance were added, and then tested for their ability to 
address adverse impacts of development generated traffic. The model was, and can be, used to 
test the impact of, for example, the following interventions:  

 Changes to the highway network to provide additional capacity (the JLP mitigation networks), 
either: 

  for all categories of vehicle; or 

 specific dedicated space for bus services / cycle facilities; or 

 Changes to the vehicle travel demand due to: 

 likely peak spreading / staggered start times at facilities (journeys taking place before or 
after the modelled peak hour) to avoid the worst times of congestion; and 

 higher levels of working from home; and 

 restricting availability and/or altering pricing of car parking. 

 In similarity to the modelling of sustainable transport investment, the forecast changes to vehicle 3.3.38
demand referred to above can be tested in the model as percentage reductions in vehicle trips 
applied to the Origin / Destination matrix from/to selected model zones. 

 Following discussion within the TSWG it was jointly decided that mitigation measures outside of 3.3.39
the detailed model area i.e. beyond the Plymouth Policy Area, would be identified by proximity to 
major development allocations.  It can be assumed that roads and intersections close to 
development sites will experience uplift in traffic volumes and therefore mitigation measures are 
likely to be required for investigation.   The 2034 model, while showing a lower level of detail 
within the SHWDC areas, can be used to evidence identified locations as it allows for calculation 
of percentage increase in traffic volumes close to development sites. 

COMPARISON WITH 2015 BASELINE MODEL RESULTS 

 As mentioned earlier, a 2015 baseline model (HAM 3) is currently in preparation to support the 3.3.40
proposed FVLR business case (see Table 1.1). When this is completed it is currently proposed to 
validate the JLP 2009 baseline scenario (HAM 2) against it. This will provide assurance on 
accuracy of output results from the JLP 2009 base year. 

 

3.4 ANALYSIS OF IMPACTS  

 Results output from each modelled scenario were analysed using an online Plymouth 3.4.1
ProjectViewer.  This provided a visual map based tool in which results including flow, speed, 
delay, capacity and queuing could be displayed. 

 Comparison of JLP scenarios was undertaken within the ProjectViewer highlighting performance 3.4.2
differences between each.  This allows the TSWG to make informed decisions on the highway 
networks ability to accommodate additional vehicle traffic for each of the spatial scenarios tested. 

 The ProjectViewer has been and will continue to be used to inform the transport strategy and 3.4.3
policy.  Access is available remotely enabling the TSWG to view results and analyse results 
output from the Plymouth HAM (HAM 2). 
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 An example of the Plymouth City Council Project Viewer can be seen in Figure 3.3.  The image 3.4.4
displays capacity information on the Plymouth road network. 

Figure 3.3 – Example Plymouth ProjectViewer graphical output 

 

 

 Analysis informed by the ProjectViewer will be undertaken to ascertain the impacts of 3.4.5
development scenarios on: 

 The Plymouth highway network (including the SRN), specifically identification of congested 
nodes; 

 Impacts on the public transport network and capacity; 

 Road safety; and 

 Non-transport impacts.  

 In order to allow for further analysis of non-transport impacts, contextual information such as Air 3.4.6
Quality Management Areas (AQMAs), Classified Road Network, High Quality Public Transport 
(Bus) Corridors, Biodiversity Special Areas of Conservation (SAC), Biodiversity Special Protection 
Areas (SPAs), Schools, Strategic Cycle Network (SCN) and Noise Sensitive Zones have been 
layered into the ProjectViewer. This enables greater understanding of the impact that increased 
vehicle trips may have on non-highway factors. 

 Contextual information to be entered into the Plymouth ProjectViewer was shared with the TSWG 3.4.7
prior to entry into the tool. 
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3.5 OPTIONAL TASK – JUNCTION MODELLING AND ASSESSMENT OF 
MITIGATION MEASURES 

 Where appropriate transport interventions to address traffic impacts forecast to arise from JLP 3.5.1
allocations cannot be satisfactorily tested by the HAM, including those on the HE network, then 
optional junction modelling may be required to identify transport interventions for key junctions. 
Any requirement for this will be agreed by the TSWG in light of the HAM results. This will 
demonstrate that the public bodies are working jointly to identify appropriate and proportionate 
mitigation to minimise adverse impacts, in line with the requirements set out in policy and 
guidance.   

 It is expected that any required junction modelling work, will take place during summer 2017, after 3.5.2
the completion of the HAM reporting and in advance of the JLP examination (anticipated to occur 
in Autumn / Winter 2017). However, there may also be scope to leave some of the detailed 
modelling on particular junctions etc. to be addressed after the Examination in Public (EiP), e.g. at 
Planning Application stage, as it may not be feasible or affordable for the LA to fund every single 
junction model. Detailed modelling in advance of the Examination in Public (EiP) will only be 
undertaken where the TSWG agrees it is absolutely necessary to support the strategic/high-level 
transport assessment work to underpin the Plan.    

 If a junction has been flagged as of concern but plans do not currently exist for a transport 3.5.3
intervention, the nature of the scheme for which transport impact will be modelled will be agreed 
upon by the TSWG.  

 Appropriate junction modelling packages (including LinSig 3, Junctions 8 and Paramics) will be 3.5.4
utilised in order to create 2015 base and 2034 future base models of each location highlighted as 
requiring further investigation.  This process will use the future year traffic flow forecasts to 
identify predicted traffic growth at each junction; this growth (in absolute terms) will be applied to 
the base year flows within the junction models to produce future year models.  Growth will be 
applied by turning movement where possible (assuming junctions are fully represented in the 
strategic model).  

 Where appropriate junction models already exist they will be used to save time and money. 3.5.5

 The outputs from these junction assessments will be used to determine junction performance at 3.5.6
these locations for future year scenarios, and whether they will address adverse impacts from 
development. 
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4 PROGRAMME AND TSWG PROTOCOLS 

4.1 PROGRAMME 

 The modelling work was undertaken during Autumn / Winter 2016.  4.1.1

4.2 LIAISON WITH THE TSWG 

CORRESPONDENCE 

 It is imperative that the TSWG are able to reach agreement on the strategic modelling evidence 4.2.1
base prior to the Joint Plan examination.  As such, PCC as chair of the TSWG and WSP | PB 
have kept the TSWG, including HE, regularly and fully informed of the progress of the strategic 
modelling work detailed in this note, and key outputs from the assessments.  Regular 
correspondence and communication with the TSWG has been held during the project. 

REPORTING 

 A summary report describing the outcome of the modelling exercise will be produced. It will cover 4.2.2
the following:  

 A summary of junction capacity results output from development scenarios A1, B1, B2 and B3 
for analysis and comparison; 

 Analysis of overall network performance of each scenario based upon the number of 
congested junctions appearing within each network; 

 Locations of congested junctions, indicating those areas in need of further intervention to 
bring network operation in line with the ‘core scenario (A1)’. 

 The report will enable comparison between different spatial scenarios which will be used to inform 4.2.3
the allocations in the submission JLP.  
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5 SUMMARY 

5.1 SUMMARY 

 This report details the methodology used to update the strategic modelling carried out by WSP | 5.1.1
PB on behalf of the TSWG in support of the Joint Local Plan. The work updated the existing 
Plymouth HAM (HAM 2) in order to provide a robust evidence base for the assessment of the 
impact of development allocations in and adjacent to Plymouth on the road network. 

 The baseline study provides an understanding of how the transport network is currently operating 5.1.2
on a citywide level and the modelling depicts how the network might be operating by 2034 on the 
basis of all the assumed growth taking place and the other assumptions of the model.  This 
provides the opportunity to test different spatial development scenarios and help understand the 
transport requirements necessary to support this growth 

 Alongside the strategic modelling a Baseline Transport Conditions Report has been prepared, 5.1.3
describing the existing transport network and services. 

 TSWG members have been kept informed at each stage of the work, with reports and findings 5.1.4
shared for comment. The objective was that agreement was reached as to the broad locations 
and general nature of transport interventions which minimise the adverse impact of JLP 
development in a cost-effective manner. It is also intended that a series of Position Statements 
are prepared prior to the JLP examination to describe the process by which the partner 
organisations have reached agreement.





 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
  

APPENDIX A – 

DEVELOPMENT ALLOCATION LOCATIONS  



 

 

Appendix A - Sites being considered for development and protection, as per summer 2016 consultation 

 
 
 



 

 

 
 
 
 

  

 

 

 

 

       APPENDIX B – MODELLING SCENARIOS 
REFERENCE TABLE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Appendix B – Modelling scenarios reference table  

 

Modelled Networks 

 
Baseline Mitigated 

Development Scenario20 
With committed physical 
transport interventions 

With committed 
physical transport 

interventions & 
sustainable 

transport measures 

With committed physical 
transport interventions, 
sustainable measures & 

non-committed (pipeline) 
transport interventions 

With committed physical transport 
interventions, sustainable measures & non-

committed (pipeline) transport 
interventions, plus additional measures 

/interventions identified/agreed by TSWG (if 
necessary) 

(1) (2) (3) (4) 

A - 'Core' (control scenario') - with non-JLP 
growth (background growth only) 

A1 A2 A3
2 A4

3 

Scenario B1 - all JLP allocations21, including 
Woolwell22 

B1 B2 B3 B4
3 

Scenario C - all JLP allocations except 
Woolwell, plus redevelopment of the 
Airport site for non-aviation uses 

C1 C2 C3 C4
3 

Scenario D - all JLP allocations, including 
Woolwell, plus redevelopment of the 
Airport site for non-aviation uses23 

D1 D2 D3 D4
3 

1 Preferred Scenario. For the purposes of  informing our objective of identifying where transport interventions are likely to be required to support, and in direct response 
to, the proposed levels of growth during the plan period,  the 2034 Core/Control Scenario (A1) will be subtracted from the Preferred Scenario, with B4 being the ‘do 
maximum’ to mitigate the network. The same will apply to any other potential scenarios we decide to test i.e. C and D. 
2 

Boxes shaded red have not been modelled/are not required. 
3 Boxes shaded orange have not been modelled but may be required during the course of this exercise.   

                                                      
 
 
 
20

 A number of development scenarios have been considered because, although these scenarios are not being promoted by the authorities, they are the subject of major representations on 
earlier stages of the Plan and were therefore tested to ensure that we have sufficient understanding of their potential impacts. 

21
 All JLP allocations in Plymouth and the Urban Fringes; 

22
 Approximately 2,000 new homes, a primary school and local community facilities 

23
 2000 new homes and 25,000 sqft of retail space and an additional 30,000 sqft of employment space encompassing a gym and restaurant facilities 

 



 

 

 
 

 
 
 
 
 
 
 
 
 
 
 

 APPENDIX C – COMMITTED PHYSICAL 
TRANSPORT INTERVENTIONS AND PIPELINE 
SCHEMES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

Appendix C - Committed Physical Transport Interventions for inclusion within the Baseline 2034 network 

 
 
 
 
 
 
 
 
 
 

Area Project / Scheme Description 

Northern Corridor 

Marjon Link Road 
New 2 way bus only link providing improved access to hospital and 
University of St Mark & St John 

Derriford Hospital interchange Widening in front of hospital entrance to enable 2 way bus operation 

Derriford Transport Scheme incorporating William Prance Road 
Targeted capacity improvements, bus priority and enhanced walking 
and cycling provision between Crownhill and Derriford roundabout 

Northern Corridor junction improvements Phase 1 & 2 (Outland Road) 
Phases 1-2 of replacement and renewal programme of traffic signal 
controlled junctions along the A386 (Outland Road) 

Forder Valley Link Road (FVLR) New road linking Derriford with the A38 via B3413 Forder Valley Road 

Eastern Corridor 

Deep Lane Junction Improvement Scheme Phase 1 
Capacity improvements to the north and south slip roads for Deep 
Lane junction 

Eastern Corridor junction improvements programme (5 phases) 
Plymstock and Plympton (Phase 1 – Cot Hill junction). 

Phases 1,2,3 - 5 year replacement and renewal programme of traffic 
signal controlled junctions in Plympton and Plymstock with capacity 
and bus priority improvements 

A379 Stanborough Cross roundabout signalisation 
Improvements to Stanborough Cross scheme to support increased 
trips generated by Sherford 



 

 

Appendix C: Pipeline Schemes
24

 

 

Scheme Name Location 

Woolwell to the George Northern Corridor 

Morlaix Drive Northern Corridor 

Northern Corridor Junction Improvements  
(Phases 3 - 5) 

Northern Corridor 

Cattedown Roundabout Eastern Corridor 

Pomphlett to the Ride Eastern Corridor 

Forder Valley Interchange Eastern Corridor 

Marsh Mills Eastern Corridor 

Eastern Corridor Junction Improvements (Phase 2) Eastern Corridor 

Embankment Road / Lanhydrock Road Eastern Corridor 

Bretonside Highway Works City Centre 

Plymouth Railway Station City Centre 
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The pipeline schemes are targeted infrastructure interventions likely to come forward during the life of the JLP 



 

 

 
 
 
 
 
 
 
 
 
 
 
 

 APPENDIX D – TRIP RATES BY EACH LAND 
USE TYPE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

Appendix D - Trip rates for each land use type 

 URBAN TRIP RATES      RURAL TRIP RATES   

Rates obtained by TRICS AM (08:00 - 09:00) PM (17:00 - 18:00)   Rates obtained by TRICS AM (08:00 - 09:00) PM (17:00 - 18:00) 

 Arrivals Departures Arrivals Departures    Arrivals Departures Arrivals Departures 

Residential 0.106 0.296 0.251 0.128   Residential 0.14 0.427 0.358 0.19 

B1 Office 1.266 0.152 0.116 1.115   B1 Office 1.463 0.448 0.338 1.299 

B1 Industrial 0.402 0.077 0.056 0.362   B1 Industrial 0.631 0.091 0.044 0.498 

B2 Industrial 0.417 0.222 0.146 0.354   B2 Industrial 0.447 0.23 0.089 0.4 

B8 Storage and Distribution 0.077 0.06 0.053 0.13   B8 Storage and Distribution 0.079 0.042 0.03 0.085 

A1 Food Retail 2.283 1.858 4.902 5.422   A1 Food Retail 2.67 1.988 4.826 4.954 

A1 Non-Food 4.479 3.839 5.42 5.758   A1 Non-Food 4.255 3.866 5.034 5.439 

A3 Restaurant 0 0 1.333 1.192   A3 Restaurant 0 0 6.888 3.189 

C1 Hotel 0.088 0.145 0.119 0.067   C1 Hotel 0.152 0.242 0.178 0.102 

D1 Health care 4.102 1.394 1.792 3.027   D1 Health care 4.458 2.379 1.873 2.762 

D2 Leisure 0.47 0.391 1.041 0.963   D2 Leisure 0.557 0.53 1.583 1.533 

D2 Cinema 0 0 1.607 1   D2 Cinema 0 0 1.367 0.976 

            

            

 URBAN TRIP RATES      RURAL TRIP RATES   

Converted for Trip Generation AM (08:00 - 09:00) PM (17:00 - 18:00)   Converted for Trip Generation AM (08:00 - 09:00) PM (17:00 - 18:00) 

 Arrivals Departures Arrivals Departures    Arrivals Departures Arrivals Departures 

Residential 0.106 0.296 0.251 0.128   Residential 0.14 0.427 0.358 0.19 

B1 Office 0.013 0.002 0.001 0.011   B1 Office 0.015 0.004 0.003 0.013 

B1 Industrial 0.004 0.001 0.001 0.004   B1 Industrial 0.006 0.001 0.000 0.005 

B2 Industrial 0.004 0.002 0.001 0.004   B2 Industrial 0.004 0.002 0.001 0.004 

B8 Storage and Distribution 0.001 0.001 0.001 0.001   B8 Storage and Distribution 0.001 0.000 0.000 0.001 

A1 Food Retail 0.023 0.019 0.049 0.054   A1 Food Retail 0.027 0.020 0.048 0.050 

A1 Non-Food 0.045 0.038 0.054 0.058   A1 Non-Food 0.043 0.039 0.050 0.054 

A3 Restaurant 0.000 0.000 0.013 0.012   A3 Restaurant 0.000 0.000 0.069 0.032 

C1 Hotel 0.088 0.145 0.119 0.067   C1 Hotel 0.152 0.242 0.178 0.102 

D1 Health care 0.041 0.014 0.018 0.030   D1 Health care 0.045 0.024 0.019 0.028 

D2 Leisure 0.005 0.004 0.010 0.010   D2 Leisure 0.006 0.005 0.016 0.015 

D2 Cinema 0.000 0.000 0.016 0.010   D2 Cinema 0.000 0.000 0.014 0.010 


