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1.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

INTRODUCTION

PFA Consulting was commissioned by Wiltshire Council to develop future year
traffic model forecasts using the Trowbridge SATURN traffic model to assess the
traffic impacts on the highway network from additional transport demand caused
by expected new development in Trowbridge up to 2026.

The traffic modelling provides technical evidence to assist Wiltshire Council in
developing its Core Strategy as part of the Local Development Framework (LDF)
process.

This document identifies the ‘problems and issues’ on the highway network
arising from planned future development in Trowbridge. The results from which
will enable transport objectives to be defined which will guide the development
of a transport strategy for Trowbridge which will support the formulation of the
Core Strategy element of the LDF.

Background

A 2009 base year SATURN traffic model of Trowbridge has recently been
developed which represents the existing traffic patterns and conditions on the
local highway network in both the AM peak hour (08:00-09:00) and PM peak
hour (17:00-18:00) weekday time periods.

The validated 2009 base year traffic model provides the basis from which to
develop 2026 future year model forecasts to assess potential development
options put forward by Wiltshire Council to meet the housing and employment
requirements of Wiltshire’s Core Strategy. Figure 1 identifies the Trowbridge
traffic model study area.

Report Outline

This report details the methodology adopted in developing future year traffic
model forecasts and presents the results from development scenarios tested. The
forecasting has allowed for traffic growth and committed development and
highway improvements within the study area.
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2.

2.1.

2.2

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

POLICY CONTEXT

Wiltshire’s Core Strategy

The Wiltshire Core Strategy is part of the Local Development Framework (LDF),
a suite of planning policy documents that will eventually replace the four local
plans covering Wiltshire, including the West Wiltshire District Local Plan 2011.

The Core Strategy will outline a sustainable spatial strategy for future
development in the County and include:

e Key principles of development
e The location of strategic sites for new housing and employment development
e Policies with which planning applications will be assessed

The ‘Wiltshire Council Core Strategy Consultation Document - Working towards
a Core Strategy for Wiltshire’ was produced in June 2011. This document sets
out draft policies to ensure the sustainable delivery of new development within
Wiltshire up to 2026.

The document identifies Trowbridge as a ‘Principal Settlement’, a strategically
important centre which will be the focus for growth over the plan period.

The Trowbridge Community Area Spatial Strategy includes for the provision of
30 hectares of employment land and 6,000 new homes within the community
area over the plan period (2006 to 2026). It includes a strategic site on land to
the south east of Trowbridge, which extends towards the A350 to the south and
the railway line to the west, as shown in Figure 2.

The strategic allocation must deliver:

e A high quality, sustainable and mixed-use urban extension that is integrated
with the existing town and town centre;

e 30 hectares of employment land; and

e 2,650 new homes including the provision of 40% as affordable.

Essential infrastructure requirements will include:

e Improvements to the A350, particularly at Yarnbrook and West Ashton, and
sustainable transport solutions to through town traffic; and

¢ Improved public transport connectivity and pedestrian and cycling linkages
to the town centre.

Wiltshire Council is continuing to develop a comprehensive and robust
evidence base to support the preparation of the emerging Wiltshire Core
Strategy.

The timetable for preparation of the Wiltshire Core Strategy has been amended
in light of the recent changes to the regional policy perspective and the prospect
of further legislation in the form of the proposed ‘Localism Bill’. It is currently
timetabled for adoption in autumn 2012.
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3. FORECASTING METHODOLOGY

3.1. The model forecasting has assumed an assessment year of 2026 which is
consistent with Wiltshire Council’s Core Strategy Plan Period.

3.2. The forecasting process has followed the following stages which are represented

in the flow chart below.

2026 Matrix Development

e Split the 2009 base year matrix into two matrices; an ‘external’ matrix
containing external to external trips only, and an ‘internal’ matrix which only
contains trips with an origin and/or a destination in Trowbridge.

e Take the 2009 ‘external matrix’ and growth the external to external traffic by
applying TEMPRO/NTM 2009-2026 growth factors.

e Take the 2009 ‘internal matrix” and growth the traffic by applying TEMPRO
2009-2026 local growth factors (using alternative planning data facility

assuming no new development).

e Estimate traffic generation for committed developments in Trowbridge and
Core Strategy strategic allocation to the south east of Trowbridge.

e Distribute development traffic using appropriate comparable zones in the
traffic model.

e Add the development traffic to the factored ‘internal matrix’

e Add the factored ‘external matrix’ to the factored ‘internal matrix” containing
the development traffic to represent the 2026 forecast matrix.

2026 Network Development

e Development of a 2026 forecast modelled highway network which includes
the proposed highway improvements associated with committed
development.

2026 Model Forecasts

e The 2026 forecast matrix is assigned to the 2026 forecast highway network
to produce 2026 model forecasts.

June 2011
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2026 Model Forecasting Methodology
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4. TRAFFIC GROWTH
4.1. To represent the situation in the 2026 forecast year, traffic growth has been

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

4.9.

applied to the 2009 base year trip matrices following guidance set out in TAG
Unit 3.15.2 ‘Use of TEMPRO data’, this ensures that the model forecasts benefits
from nationally and locally derived growth projections in accordance with
government guidance.

TEMPRO was used to calculate growth factors for external to external trips and
for trips with an origin and/or a destination within Trowbridge.

External to External Traffic
For the external to external trips the DfT published growth forecasts from the

National Trip End Model (NTM) was used as the basis, with TEMPRO factors
used to tailor the published traffic forecasts to local circumstances.

The NTM forecasts give traffic growth by region, road type and whether the area
is built up or not.

For the external to external traffic the NTM traffic growth on ‘Urban and
Principal Roads in the Wiltshire” was adjusted by applying the ratio of car driver
trip end growth for the Wiltshire area for the relevant time period to the average
day car driver trip end growth for the South-West Region (both from TEMPRO).

Table 1 below shows the external to external growth factors 2009-2026 derived
from TEMPRO for both the AM and PM peak periods. Full details of the traffic

growth calculations are included at Appendix A.

Table 1: External to External Traffic Growth Factors 2009-2026 (TEMPRO)

External to External Traffic Growth Factor

AM Peak 1.256

PM Peak 1.266

Internal Trips

For trips which have either an origin and/or a destination within Trowbridge
TEMPRO has been used to calculate the 2009-2026 traffic growth factors using
data for the Trowbridge local TEMPRO zone.

The set of growth factors extracted from TEMPRO are based on the assumptions
of no growth between the base and future years for households or jobs. This
provides background growth rather than full growth to avoid overestimating the
increase in trips when the future developments are added. The ‘alternative
planning data’ facility within the TEMPRO software was used to set 2026
planning data to 2009 values.

In accordance with good practice the local TEMPRO growth factors need to be
adjusted by applying appropriate global adjustment factors to represent the
impact of income growth and fuel cost changes.

June 2011
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4.10.

Table 2 shows the background traffic growth factors derived from TEMPRO for
Trowbridge for both origins and destinations between 2009 and 2026 for the
AM and PM peaks allowing for adjustments for fuel and income. Full details of
the TEMPRO calculations are provided at Appendix B.

Table 2: Trowbridge Background Traffic Growth 2009-2026 (TEMPRO)

Origins Destinations
AM Peak 1.110 1.111
PM Peak 1.097 1.098

The trip end growth factors generated were applied to the 2009 base year
matrices using a ‘Furnessing’ process in order to produce background growth
2026 forecast year matrices for internal trips with an origin and/or destination
within the study area.

June 2011
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5.

5.1.

5.2.

5.3.

54.

5.5.

COMMITTED DEVELOPMENT

The traffic growth detailed in Chapter 4 does not allow for growth in traffic from
future new developments in Trowbridge. The TEMPRO guidance advises that
where a development proposal is likely to have a significant impact on demand
for transport, it should be explicitly modelled.

For the 2026 model forecasts, outstanding committed developments in
Trowbridge have been explicitly modelled as have a number of sites within
Trowbridge Town Centre which ‘Trowbridge Vision’ considers will be
developed through its town centre regeneration project.

Discussions with Wiltshire Council established those developments to be
included in the 2026 model forecasts. The plan at Appendix C identifies
residential, employment and retail/leisure completions and commitments
together with those sites anticipated to be developed through the Trowbridge
Vision regeneration project. Reference numbers are provided on the plan with
the sites listed at Appendix D to enable individual sites to be identified.

Transport Infrastructure

Improvements to the highway network are proposed with some of the
committed developments. Those improvements which have been included in
the 2026 forecast modelled highway network are described below:

e Hilperton Relief Road — connecting A361 Trowbridge Road with Canal
Road/Wyke Road/Horse Road, secured by East Trowbridge residential
development (Site Ref. No. 25).

e East Trowbridge Distributor Road — connecting A361 Hilperton Drive with
West Ashton Road, secured by East Trowbridge residential development (Site
Ref. No. 25) and West Ashton Business Park (Site Ref. No. 29).

e New signal controlled junction on Bythesea Road providing access to mixed-
use development on the former Wincanton site (Site Ref. No. 30).

e New roundabout on British Row serving the proposed retail store on the
former Ushers Bottling Plant site (Site Ref. No. 31).

e New roundabout on Timbrell Street serving the proposed housing on the
former Ushers Bottling Plant site (Site Ref. No. 31).

e New priority junction on Bradford Road providing access to the proposed
Bradford Road employment site (Site Ref. No. 28).

e New signal controlled junction on Town Bridge providing access to
proposed development on the former Bowyers Factory site (Site Ref. No. 34).

e New priority junction on proposed East Trowbridge Distributor providing
access to the proposed West Ashton Business Park (Site Ref. No. 29).

Both the Hilperton Relief Road (T1) and the East Trowbridge Distributor Road
(T2) are considered important committed highway improvements which will
result in changing traffic patterns in Trowbridge. The alignments of these
proposed new roads are shown on the plan included at Appendix C.

June 2011
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5.6.

5.7.

5.8.

5.9.

5.10.

5.12.

Traffic Generation

Traffic generation for the committed developments and ‘vision’ sites have been
estimated from trip rates derived from either locally observed data, the TRICS
database or from Transport Assessments (TAs) produced for specific
developments.

Traffic Counts at Staverton Marina and White Horse Business Park established
local trip rates to be applied to new residential and employment development.

Table 3 shows the residential trip rate per household derived from a 2009 traffic
count on Thestfield Drive serving development in Staverton Marina comprising

579 residential units.

Table 3: Residential Trip Rate per Household

Generations Attractions Two-way
AM Peak 0.461 0.176 0.637
PM Peak 0.192 0.413 0.605

Table 4 shows the employment trip rate per hectare derived from a 2009 traffic
count at White Horse Business Park comprising 29.3 hectares.

Table 4: Employment Trip Rate per Hectare

Generations Attractions Two-way
AM Peak 4.95 31.78 36.73
PM Peak 23.99 2.97 26.96

Transport Assessments for the mixed-use developments at the former Wincanton
site (Site Ref. No. 30) and the formers Ushers Bottling Plant site (Site Ref. No. 31)
were used to estimate the traffic generation associated with the non-residential
elements of the development proposals.

The traffic generation calculations for each of the sites, including the trip rates
adopted for each land use, are set out in tables at Appendix D. The tables
provide the traffic generation for both the AM and PM peak hour time periods.

Traffic Distribution

The methodology adopted for the distribution of the committed development
traffic was based on the distribution from appropriate existing zones (same land
use and location) in the traffic model. Appendix D identifies for each committed
development the zones adopted for distributing the development traffic, many of
which can be seen to be the zone in which the development falls.

June 2011
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6.

6.1.

6.2.

6.3.

6.4.

6.5.

TROWBRIDGE STRATEGIC SITE

Figure 2 shows the Trowbridge strategic site included in the ‘Wiltshire Council
Core Strategy Consultation Document (June 2011)’ to fulfil the housing and
employment requirements for Trowbridge up to 2026. The site is capable of
delivering some 2,650 dwellings and 30 hectares of employment land in
addition to those already committed.

The strategic allocation is considered by Wiltshire Council to offer the
opportunity to deliver a coherent sustainable urban extension for Trowbridge
with good accessibility to employment land and well located to deliver the
transport infrastructure required in Trowbridge.

Transport Infrastructure

At this stage the traffic modelling has not included any off-site highway
improvements other than for the purpose of providing access to development
comprising the Trowbridge strategic site. To this end a new site access
roundabout on the A350 to the east of Yarnbrook Roundabout has been
modelled with a new link connecting the roundabout to the proposed
roundabout on West Ashton Road at the southern end of the proposed Eastern
Distributor Road as shown in Figure 2.

Traffic Generation

Tables 6 & 7 details the traffic generation of the Trowbridge strategic site for
both the AM and PM peak hour time periods with a more detailed breakdown
provided at Appendix E.

Table 6: Trowbridge Strategic Site Traffic Generation — AM Peak Hour

Generations Attractions Two-way
Residential (2650 dwellings) 1222 466 1688
Employment (30 Hectares) 148 953 1101
Total 1370 1419 2789

Table 7: Trowbridge Strategic Site Traffic Gene

ration - PM Peak Hour

Generations Attractions Two-way
Residential (2650 dwellings) 509 1094 1603
Employment (30 Hectares) 720 89 809
Total 1229 1183 2412

Traffic Distribution

The distribution of the traffic for the Trowbridge strategic site was based on the
distribution of traffic from existing comparable zones in the traffic model.
Appendix E identifies those zones used to derive the traffic distribution for both
the housing and employment elements.

2026 Zone Plan

The Trowbridge traffic model zone plan was refined to incorporate the proposed
development option. Appendix F details the revised 2026 forecasting zone plans
highlighting those zones which represent the Trowbridge strategic site.

June 2011
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7. MODELLED SCENARIOS AND MODEL OUTPUTS
7.1. The Trowbridge SATURN traffic model provides the only way of determining
future highway network performance from planned growth in Trowbridge
proposed through Wiltshire’s Core Strategy.
Modelled Scenarios
7.2. Table 8 details the model scenarios which have been assessed using the
Trowbridge traffic model for both the AM and PM peak hours.
Table 8: Modelled Scenarios Assessed
1 2009 Base Year
2 | 2026 With Committed Development only (Reference Case)
3 | 2026 Reference Case + Trowbridge Strategic Site
Trip Matrix Totals
7.3. The numbers of trips in the matrices for each of the modelled scenarios are
shown in Table 9 and represented in Graph 1 below.
Table 9: Trip Matrix Totals
Scenario AM Peak Hour PM Peak Hour
1 2009 Base Year 14,924 13,742
) 2026 With Committed Development 18,807 17,707
(Reference Case)
3 2026 Reference Case + Trowbridge 21,444 19,926
Strategic Site
Graph1: Matrix Totals
22,000 A
W 2009 Base Year
20,000 A
18,000 -
" W 2026 With Committed
i=3 i Development
= 16000 (Reference Case)
14,000 2026 With Trowbridge
Strategic Site
12,000 -+
10,000 T T
AM Peak Hour PM Peak Hour
Modelled Link Flows
7.4. Figures 3 & 4 show two-way link traffic flows on key links in Trowbridge
derived from the SATURN models for each scenario for the weekday AM peak
hour (08:00-09:00) and weekday PM peak hour (17:00-18:00) time periods.
_(PFA
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7.5. Figure 5 details two-way traffic flows representing the Trowbridge strategic site
development traffic only. This represents the distribution of the development
traffic on the highway network in both the AM and PM peak hour periods. The
Trowbridge strategic site development traffic is represented graphically in the
SATURN output plots reproduced at Appendix G.

Overall Network Performance — SATURN Simulation Summary Statistics
7.6. To appraise the relative performance of each of the scenarios assessed the
simulation summary statistics output from SATURN have been interrogated to
establish the results for the following ‘assessment indicators’” which best reflects
the operational performance of the highway network overall:

Average journey time (secs)
Average Journey distance (km)
Overall average speed (kph)
CO2 emissions (kg)
Transient queues (hrs)
Over-capacity queues (hrs)

7.7. Tables 10 & 11 provides a summary of the results for each of the ‘assessment
indicators’ for each of the scenarios in both the AM and PM peak hour periods.

Table 10: SATURN Simulation Summary Statistics — AM Peak Hour (08:00-09:00)

Average | Average Overall Cco? Transient Over-
Scenario Journey Journey Average | Emissions Queues Capacity
Time Distance Speed (kg) (hrs) Queues
(secs) (km) (kph) (hrs)
1 | 2009 Base Year 411 3.73 32.6 4865 382 58
2026 With Committed
2 | Development 466 3.78 29.2 6592 588 249
(Reference Case)
3 | 2026 With Trowbridge | ¢, 3.81 243 8128 793 705
Strategic Site
Table 11: SATURN Simulation Summary Statistics — PM Peak Hour (17:00-18:00)
Average | Average Overall Cco? Transient Over-
Scenario Journey Journey Average | Emissions Queues Capacity
Time Distance Speed (kg) (hrs) Queues
(secs) (km) (kph) (hrs)
1 | 2009 Base Year 397 3.76 34.4 4447 314 35
2026 With Committed
2 | Development 450 3.79 30.3 6198 535 187
(Reference Case)
3 | 2026 With Trowbridge | 5, ¢ 3.82 26.6 7412 727 432
Strategic Site
—(PFA
“““““ ftine June 2011
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7.8.

7.9.

7.10.

7.11.

7.12.

7.13.

7.14.

The average journey time is perhaps the best indicator as to the operational
performance of the network overall. Graphs 2 shows the average journey times
for all the scenarios for both the AM and PM peak hour modelled time periods.

Graph 2: Network Wide Average Journey Time

600 -
M 2009 Base Year
A
9 500 -
£
£ 400 A
l; B 2026 With Committed
2 300 - Development
'cz', (Reference Case)
g 200 ) )
© 2026 With Trowbridge
] . .
é 100 A Strategic Site
0 T T
AM Peak Hour PM Peak Hour

The above tables and graphs show that average journey times and journey
distances increase with increasing numbers of trips on the network as a
consequence of increased levels of congestion.

Junction Capacity Performance

A total of 20 junctions have been identified as being key junctions on the
modelled highway network requiring analysis, these are identified in Figure 6.
Using the Trowbridge traffic model it is possible to assess the performance of
these key junctions for each of the scenarios tested for both the AM and PM
peak hour periods.

The analysis considered total traffic volume against total junction capacity (V/C
%) using the following colour coding:

e Green: Junction is operating within 50% of capacity
e Amber: Junction is operating between 50% and 70% capacity
e Red: Junction is operating over 70% capacity

Figures 7 - 12 show the results of the junction capacity analysis for all scenarios
in both the AM and PM peak hour periods. It represents a good indication as to
how a junction performs overall.

As you would expect a junctions performance deteriorates in the 2026 forecast
year as a consequence of background traffic growth and traffic generated from
new development.

Figures 9 & 12 show the results in both peak hour periods of the 2026 scenario
with the inclusion of the Trowbridge strategic site. Those junctions which are
shown to have a V/C>70% are detailed in Table 12 below.

June 2011
G:\Workfiles\W407\REPORTS\W407-DOCO01-Model Forecasting.doc



TROWBRIDGE TRAFFIC MODEL
2026 MODEL FORECASTING ‘PROBLEMS AND ISSUES’

Page 13 of 14

7.15.

7.16.

7.17.

7.18.

Table 12: 2026 with Trowbridge Strategic Site — Junctions with V/C>70%

AM Peak Hour

PM Peak Hour

A350/A361 Semington Roundabout

A350 West Ashton Crossroads Signals

A350 West Ashton Crossroads Signals

A350/A363 Yarnbrook Roundabout

A350/A363 Yarnbrook Roundabout

A361 Hilperton Drive/Leap Gate
Roundabout

A361 White Horse Business Park/
Westbury Road Roundabout

A361 County Way/West Ashton Rd
Roundabout

A361 Trowbridge Rd/Hilperton Drive
Roundabout

Tesco Signals

A361 County Way/West Ashton Rd
Roundabout

Longfield Gyratory

Tesco Signals

A361 County Way/A363 Bradley Road
Roundabout

Longfield Gyratory

A363 Stallard Street/Bythesea Rd

Roundabout

A361 County Way/A363 Bradley Road

Roundabout Holy Trinity Gyratory

A363 Stallard Street/Bythesea Rd

Roundabout Staverton Bridge Signals

Holy Trinity Gyratory

Staverton Bridge Signals

SATURN output plots are reproduced at Appendix H showing for both the AM
and PM peak hour periods a graphical representation of overall junction delay
for the 2026 scenario including the Trowbridge strategic site. The plots highlight
those junctions which experience the greatest levels of delay which can be seen
to include the Staverton Bridge Signals (AM & PM), A350 West Ashton
Crossroads Signals (AM & PM), A350/A363 Yarnbrook Roundabout (AM & PM)
and the Holy Trinity Gyratory (AM).

The above analysis shows the performance of a junction overall, it is also
important to consider how individual approach arms to a junction perform as
well.

Tables in Appendix | provide an analysis of each of the 20 key junctions
identifying for each those entry arms which have a V/C % >85%, a value
generally regarded as the threshold from which ‘levels of service” will begin to
deteriorate.

SATURN output plots are reproduced at Appendix J showing for both the AM
and PM peak hour periods a graphical representation of overall link delay for the
2026 scenario including the Trowbridge strategic site. The plots highlight those
links which experience the greatest levels of delay which can be seen to be all
approaches at Staverton Bridge Signals (AM & PM), all approaches at A350 West
Ashton Crossroads Signals (AM & PM), A350 approaches at Yarnbrook
Roundabout (AM & PM), and both the A363 Bath Road approach and A366
Wingfield Road approach to Holy Trinity Gyratory (AM).
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8.

8.1.

8.2.

8.3.

8.4.

8.5.

8.6.

8.7.

CONCLUSIONS

This report has described the methodology adopted in developing future year
model forecasts to assess the impact on the local highway network of planned
development in Trowbridge to be delivered through Wiltshire Council’s Core
Strategy. The report presents the results of the model forecasting which will help
guide the development of a transport strategy for Trowbridge to facilitate the
planned growth over the Core Strategy period to 2026.

The Trowbridge SATURN traffic model was used to forecast the demand for
travel in 2026 for both the AM and PM peak hour periods. The model
forecasting allowed for traffic growth in accordance with DfT guidance,
consented and committed developments in Trowbridge, and committed
highway improvement schemes which included the Hilperton Relief Road and
Eastern Distributor Road.

The model outputs were analysed to assess the impact on the operation of the
local highway network in Trowbridge in 2026. Scenarios were tested which
included the strategic site allocation to the south-east of Trowbridge included in
Wiltshire Council’s Core Strategy Consultation Document (June 2011). The
strategic allocation would deliver an additional 2,650 dwellings and 30 hectares
of employment land to those already committed in Trowbridge.

The traffic modelling has demonstrated that the performance of the highway
network would suffer from increased levels of congestion with the planned
future developments in Trowbridge resulting in the following:

e Reduced reliability for both motorists and bus passengers (given that public
transport has no priority over cars);

e Increased journey times and journey distances;

e Reduced traffic speeds;

e Increased car borne pollution.

Increased traffic volumes and congestion will likely result in increased noise,
increased visual intrusion and deter walking and cycling modes of travel. It will
also reduce the economic viability and attractiveness of Trowbridge as a place in
which to live, work or visit.

Those key junctions on the local highway network which the modelling has
shown to suffer from the greatest levels of queuing and delay include; Staverton
Bridge Signals, A350 West Ashton Crossroads Signals, A350/A363 Yarnbrook
Roundabout and the A363 Bath Road and A366 Wingfield Road approaches to
the Holy Trinity Gyratory.

The results of the traffic modelling will help guide the development of a
transport strategy for Trowbridge which will support the formulation of
Wiltshire’s Core Strategy. The Trowbridge Transport Strategy will identify
infrastructure improvements which best accommodates the planned growth in
Trowbridge without unacceptable congestion on the local highway network
during peak periods.

June 2011
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