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1

INTRODUCTION

1.1

Project Description

1.1.1

Parsons Brinckerhoff Ltd has been appointed by Somerset County Council (SCC) to
assess the potential transport impacts on the existing highway network in and around
Yeovil associated with delivery of an Urban Extension. An Eco Urban Extension has
been identified within the South Somerset District Council (SSDC) Core Strategy
Preferred Option report, published in October 2010.

1.1.2

SSDC has identified the potential for an urban extension to be built in Yeovil in
accordance with Eco Town guidelines. These guidelines are presented in the
Government published ‘Planning Policy Statement 1’ Eco Towns, a supplement to
PPS1’ dated July 2009.

1.1.3

Policy YV2 in the Core Strategy document identifies the Eco Urban Extension in
Yeovil to include the following:
3,719 dwellings
23 hectares of employment land
Primary schools as required and one secondary school

1.1.4

A total of six different Urban Extension locations within Yeovil have been identified for
testing, and these are identified within Section 1.2. A total of three sites (Options 4, 5
and 6) have been assessed as Eco Development locations following their
identification as ‘preferred locations’ within the SSDC Core Strategy.

1.1.5

The scope of the project includes:
Testing each location for potential transport impacts and issues affecting
deliverability
Documenting assessment methodology and assumptions
Appropriate presentation of key results relating to transport impacts in both
the Non-Technical and Technical reports

1.1.6

Consideration of the above will enable an initial view to be offered on which
location(s) are considered to be best for an Eco Urban Extension in transport terms.
PB has been tasked with using the existing Yeovil Road Traffic Model (YTM2)
updated for the 2007 base year by Atkins to assess the transport impacts.

1.2

Strategic Site Locations
A total of 6 different site locations have been proposed for testing, and for the
remainder of this document, the option numbers below correspond to the following
locations:
Option 1 – Lufton West (Strategic site)
Option 2 – Combe Street Lane (Strategic site)
Option 3 – East Yeovil and Over Compton (Strategic site)
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Option 4 – East Coker, Keyford and Barwick (Core Strategy Growth Option location)
Option 5 – Brympton and Coker (Core Strategy Growth Option location)
Option 6 – East Coker and Keyford
1.2.1

Plans showing the indicative location of the urban extension sites for each of the
above options can be found in Appendix 2.

1.3

Yeovil Area – Background & Context

1.3.1

With a population of approximately 41,000, Yeovil is the largest town in the District of
South Somerset and the second largest town in the County of Somerset. It provides
some sub-regional facilities as well as being a focal point for work, business, leisure
and shopping for residents of Yeovil and the surrounding areas.

1.3.2

Yeovil has expanded considerably over recent years. As a result of its success, traffic
levels in Yeovil have risen considerably, contributing to the congestion currently
experienced within the urban area. It is likely that the urban area of the town and the
potential demand for travel are set for considerable further growth. Yeovil is also
surrounded by a number of smaller towns and villages, which, to a large extent, rely
on the town centre for local employment, goods and services.

1.3.3

Yeovil lies some 6km south of the A303 Basingstoke to Honiton trunk road. The A37
Bristol to Dorchester road passes through the centre of Yeovil joining the A303 at
Ilchester. The A30 runs parallel to the A303 through the centre of Shaftesbury,
Sherborne, Crewkerne and Chard as well as through Yeovil. The A3088 Cartgate Link
joins the A30 to the south west of Yeovil town centre and links the town to the A303
near Martock. Further north east the A359 links Yeovil to the A303 near Sparkford.
Yeovil has a compact town centre bordered by the A30 Queensway to the west, the
A30 Reckleford to the north, Brunswick Street to the south and Newton Road to the
east.

1.3.4

Yeovil is served by two railway stations, Yeovil Junction and Yeovil Pen Mill. Yeovil
Junction is located to the south east of the town (to the north of the village of Barwick)
and is on the South West mainline (London Waterloo - Exeter). Yeovil Pen Mill station
is located in the east of Yeovil on the A30 Sherborne Road and is on the Heart of
Wessex line (Weymouth - Bristol).
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2

THE YEOVIL ROAD TRANSPORT MODEL

2.1

2007 Base Model

2.1.1

This section (Section 2) is a summary of the previous model construction and
updating, and is largely extracted from the Atkins Local Model Validation Report
(LMVR) of December 2008.

2.1.2

The Yeovil Road Transport Model (YTM2) is a stand-alone highways only model.
There is no public transport element (other than a representation of buses on the
highway network), and no land-use interaction model. The model was produced using
version 10.8.17 of the SATURN suite of programs, which simulates in detail the
movement of vehicles through the network, and calculates the effect of this traffic on
queues and delays at junctions. The YTM2 currently models the AM peak, Interpeak
and PM peak which are defined in section 2.2.16.

2.1.3

The modelling for this assessment has been undertaken on the understanding that
the YTM2 has been accepted by SCC and the Highways Agency as a reasonable
representation of traffic conditions within the base year, with the exception of the
A303/A3088 junction where further traffic count information has been requested.

2.2

Parameters
User Classes

2.2.1

Currently the model incorporates 2 separate user classes. User class 1 (light
vehicles) comprises cars, taxis and LGVs, while User class 2 (heavy vehicles)
comprises all vehicles >30 cwt.

2.2.2

Assignment parameters (perceived costs of travel by time and distance) were
calculated separately for each user class using the methodology set out in WebTag
unit 3.5.6.

2.2.3

Using the information and process set out in the DfT’s WebTag Unit 3.5.61 values of
time and operating costs were determined for each user class in each time period.

2.2.4

There is no demand segmentation by either trip purpose or income; therefore the
default average values were used in each case. For assignment purposes, these
were converted into a “Price Per Minute (PPM)” and a “Price Per Kilometre (PPK)”
value. As it is only the relative values between these parameters which affect the
assignment, the PPM value was set to 1.0, with the PPK value set relative to that.
This gave the assignment parameters detailed in Table 2.1.

Table 2-1 – Values of Time and Operating Costs for UC1 & 2 (Atkins LMVR, Dec
2008)
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2.2.5

Both types of traffic have been assigned with an equilibrium assignment technique
which is used to assign traffic through the network, such that vehicles may adopt a
number of different routes between any two zones, but all will have the same
generalised cost.

2.2.6

The model parameters used are as follows:
Length of PCU in a queue: 5.75 metres
PCU factor of light vehicles : 1.0
PCU factor of heavy vehicles : 2.0

2.2.7

These factors were applied to the relevant vehicle trips before assigning the matrix in
SATURN.
Model Coverage (Study Area)

2.2.8

The study area for the 2007 model includes Yeovil and the surrounding villages and
hamlets such as Sherborne, East Coker, Stoke-sub-Hamdon, Martock, Tintinhull,
Ilchester, Yeovilton, Queen Camel and Sparkford.

2.2.9

All the arterial roads to and from these areas are fully represented. Within the study
area, the modelled network includes all ‘A’ and ‘B’ class roads, and most minor roads
carrying significant volumes of traffic (more than a few hundred vehicles per hour). In
the urban areas, residential roads which act as distributor routes or rat-runs have also
been included. In addition the model also incorporates the section of the A303 from
Sparkford at the north to South Petherton at the south.

2.2.10

The main roads in the study area are:
The A30 which runs east to west;
A37 running north south;
A3088 and A359 which connect Yeovil town with A303; and
A303 which runs north of Yeovil

2.2.11

Outside the study area, centroid connectors represent the time and distance of travel
from external zones to the edge of the simulated area. These are not responsive to
changes in demand, as a buffer network might have been, but they do allow drivers to
change their point of entry in response to travel time variations within the study area.

2.2.12

The main study area is highlighted in Figure 2-1 below.
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Figure 2-1 – Study Area
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Figure 2-2 – Zone Plan, South West England (taken from Atkins LMVR, Dec 2008)
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Figure 2-3 – Zone Plan, Somerset (taken from Atkins LMVR, Dec 2008)
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Figure 2-4 – Zone Plan, Yeovil (taken from Atkins LMVR, Dec 2008)
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Zone Structure
2.2.13

Figure 2-2 to Figure 2-4 show the zone structure of the model at differing levels of
detail. The zone boundaries are based on administrative boundaries. Within Yeovil,
the zones are small allowing traffic movements to be modelled with a large degree of
spatial accuracy. These zones are based on Census output areas and wards.

2.2.14

Moving away from Yeovil, the zones get larger. In the area immediately surrounding
Yeovil this is because development is sparse and the number of trips decreases.
Further away, as modelled detail falls, fewer zones were required to represent the
movement of traffic between Yeovil and these areas.

2.2.15

There are 312 zones in the base model, distributed as follows:
Yeovil urban area: 128
Surrounding area: 104
Rest of UK: 80
Time periods

2.2.16

The model has been assigned using a link-based equilibrium assignment in all three
time periods. Each time period is distinct from the other, and there is no interaction
between them. The time periods are defined as:
AM peak hour (08:00-09:00);
Interpeak period (12:00-13:00);
PM peak hour (17:00-18:00);

2.2.17

The Interpeak, rather than being modelled as an average hour of the whole Interpeak
period between 09:00 – 17:00, is the specific modelled period between 12:00 – 13:00.
Data collection by Atkins demonstrates that Interpeak traffic levels are lowest just
after the end of the AM peak and increase consistently until the PM peak. Therefore
the ‘middle hour’ of 12:00 – 13:00 was thought to be representative of average
demand levels, while giving the additional benefit of allowing modelled traffic flows to
be calibrated exactly to observed flows for this period.

2.2.18

To replicate the level of traffic and queues in the network at the start of each model
period, a “warmup” pre-peak assignment process was used. This assigned a
proportion of the matrix to an initial network, from which the queues are imported to
the main assignment using the complete matrix, so giving a representation of traffic
conditions at the start of the period. The proportion of the matrix assigned in the
“warmup” run was determined for each modelled period separately, using the ATC
data from the Yeovil urban area. This gave factors of:
AM: 0.74
Interpeak: 0.94
PM: 0.97
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2.3

Matrix Building

2.3.1

The matrices used for the YTM2 were developed primarily from observed OD data
collected during roadside interview surveys, and additionally at car parks within
Yeovil. Other available data sources, such as the Census Journey to Work data, and
information from SCC’s school travel surveys were also used to develop the prior
matrices for each modelled time period. These were then modified during the model
calibration process to fit the observed link counts, using a process of matrix
estimation.

2.3.2

The method for building the Interpeak matrix was slightly different to that for the AM
and PM peaks, as there was no existing Interpeak matrix. The method adopted was
to combine the existing AM and PM matrices, which gave a base set of movements
across the model area. The combined AM and PM matrix was then factored down to
the Interpeak flow levels by using the ratio of Interpeak to peak flows at the ATC
count sites within the Yeovil urban area. This process was carried out for both the full
matrix and the old RSI matrices, enabling the process of building the Interpeak matrix
to follow that of the peak periods as closely as possible.

2.3.3

The different methods used to produce the matrices are set out in Figure 2-1 below.

Figure 2-5 – Sources of Matrix Data from Atkins LMVR (Dec 2008)
2.4

Assignment Parameters & Convergence

2.4.1

In order to achieve a satisfactory level of convergence for the YTM2, the terminating
parameter IStop was set to 99 by Atkins to ensure that flow changes between
successive assignment-simulation iterations would be less than 5% on 99% of links.

2.4.2

In addition to the parameters discussed above, some assignment-specific parameters
were used by Atkins to determine flow behaviour, and are listed below.
Minimum gap at junctions: 2.5 seconds

December 2010
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Right turns at end of green phase: 3 PCU’s
2.4.3

DMRB Volume 12A recommends two criteria for acceptable model convergence of a
Wardrop User Equilibrium assignment, as follows:
Delta should be less than 1% for all model links or at least stable, with
convergence fully documented and all other criteria met;
Flow change should be less than 5% for 4 consecutive iterations, for 90% of all
model links.

2.4.4

The convergence levels for the final assignment of the post-ME2 2007 Base matrices
are summarised in Figure 2-6 below. These figures have been taken from Table 4.6
of the Atkins LMVR (Dec 2008).

Figure 2-6 – Atkins Model Convergence from Atkins LMVR (Dec 2008)
2.5

Validation

2.5.1

The criteria to which the YTM2 was validated have been taken from DMRB and are
as follows:

Figure 2-7 – Validation Criteria
2.5.2

December 2010

The model validated well on all link flow and screenline criteria above. Importantly, the
urban cordon met the validation criteria in all three time periods, showing that the
correct level of traffic was entering and leaving the urban area. Equally, the wider
area and town centre cordons all met the criteria, except the town centre cordon in
the Interpeak.
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2.5.3

Table 2-2 to Table 2-4 below give the detailed validation statistics for the AM,
Interpeak and PM peak periods, as generated by Atkins and presented in their LMVR.

Table 2-2 – AM link validation results

December 2010
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Table 2-3 – Interpeak link validation results

Table 2-4 – PM link validation results
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Figure 2-8 – Journey Time Validation Routes (taken from Atkins LMVR, Dec 2008)
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2.5.4

Journey time validation has also been undertaken for the model for 10 different
journey routes, which cover Yeovil town centre, the A303, the circumference of Yeovil
and the main arterial routes in and out of Yeovil. Further details of these routes are
available from the Atkins LMVR (Dec 2008), but they are sketched on a map of the
area in Figure 2-8 above.

2.5.5

All journey time routes in all time periods validated, with the exception of Route 1 in
the AM peak. Table 2-5 to Table 2-7 below show the detailed journey time validation
for the AM, Interpeak and PM peak periods, as generated by Atkins and presented in
their LMVR.

Table 2-5 – AM Journey Time validation results

December 2010
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Table 2-6 – Interpeak Journey Time validation results
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Table 2-7 – PM Journey Time validation results
2.5.6

December 2010

Further details of all the above processes may be found in the ‘Yeovil Road Traffic
Model 2007 Update – Local Model Validation Report (LMVR)’ produced by Atkins,
December 2008.
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3

PB FORECAST MODEL CONSTRUCTION

3.1

2026 Forecast Network

3.1.1

The model data files were obtained from SCC and modified to create a 2026 forecast
year ‘Reference Case’ highway network, using information contained in the Atkins
Forecasting Report (February, 2009).

3.1.2

We have therefore modified the network as necessary to facilitate the testing of the
previously specified development options by introducing access arrangements at
each of the previously identified sites.

3.1.3

Atkins anticipated that the majority of the improvements proposed in the previously
undertaken Western and Eastern Corridor Studies would be in place by 2026. Three
exceptions were identified at junctions in central Yeovil for which no source of funding
had been identified at the time of the report being produced; the Horsey, Hospital and
Fiveways roundabouts.

3.1.4

For clarity, the 2026 reference case highway network has assumed completion of the
following highway improvement schemes (Table 3-1).
Junction

Improvement

A30 Reckleford/Market St
Reckleford Gyratory

Conversion to full signalised junction
Provision of two-way traffic flow on A30 Reckleford
Conversion to signalised junction with puffin
crossings
Conversion of priority junction to mini-roundabout
Change of priority to benefit main flow of traffic
Conversion from priority junction to roundabout
Enlarged roundabout
Modified signals

A30 Sherborne Rd/Lyde Rd
Combe St Lane/Mudford Rd
Thorne Lane/Western Ave
Copse Rd/Western Ave
Western Way/Preston Rd
Asda Access
Westland’s
(Cartgate/Bunford)
Lysander Rd/Watercombe Ln

Enlarged roundabout
Enlarged roundabout

Table 3-1 – Reference Case Highway Improvements
3.1.5

Also included in the network changes were the Brimsmore Distributor Road and new
access to the Lyde Road development site. Limited access improvements were also
made to enable the delivery of the new development sites where appropriate.

3.1.6

The network has also assumed improvements to public transport services including
the Barwick – Yeovil Junction – Centre bus service (South West Coaches route 68)
being extended to the Lyde Road key site via Pen Mill. Furthermore, more frequent
services (from two hourly to hourly) on the South Petherton/Montacute – Centre
service (First route 52) have been modelled, assuming that this had been secured as
part of a Section 106 Agreement for the Lufton key site.

3.2

Forecast Trip Ends

3.2.1

Through discussions with SCC and use of the previous work, it has been possible to
produce forecast year trip ends which build upon the base year matrices generated
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from the 2007 local model. This has involved using a combination of background
traffic growth factors and known committed and planned developments.
3.2.2

Background traffic growth factors for the three time periods being assessed have
been derived from TEMPRO (Version 6.2 and dataset 5.4) for the car based trips
(user class 1) and the NTM (National Transport Model, March 2010) for the LGV and
HGV trips (user class 2). There is a reasonable level of committed and planned
developments within Yeovil, and to avoid the issue of double counting within the
TEMPRO trip end factors, the planning assumptions in regard to housing and
employment levels have been modified accordingly. However, it has not been
necessary to adjust the NTM factors for user class 2 in the same manner.

3.2.3

HGV trips from the strategic site zones have not been explicitly modelled since it is
assumed that no significant HGV trip growth will occur as a result of the development.
Instead NTM background growth has been applied to user class 2 (all model zones)
as described above.

3.2.4

At the time of preparing this report, there was a degree of uncertainty over the correct
version of TEMPRO dataset to use (i.e. 5.4 or 6.1). The issue was however resolved
when a statement released from TEMPRO on 17 November 2010 specified that
‘NTEM 5.4 dataset is to remain the definitive version of the dataset until at least April
2011’.

3.2.5

A full tabulation of the adopted traffic growth factors for both user classes is provided
in Appendix 3.

3.2.6

A number of committed and planned developments were identified for the Yeovil area.
The main sites were included in the model and are summarised below in Table 3-2.
Committed Sites
Thorne Lane
Lufton
Lyde Road
Cattle Market
Bunford Park
Total

Size
830 houses
620 houses and 4.8 hectares employment
717 houses
164 houses and 0.16 hectares employment
16.5 hectares employment
2331 houses and 21.5 hectares employment

Planned Sites
Quedam
Urban Village
Total

Size
6.71 hectares employment
412 houses and 4.44 hectares employment
412 houses and 11.15 hectares employment

Table 3-2 – Committed & Planned Development Sites
3.2.7

December 2010

Vehicle trip generations for the committed and planned development sites identified
above were determined either through the provision of Transport Assessment
information from SCC or using trip rates extracted from TRICs database. In using
TRICs, average trip rates were extracted for the different land uses, assuming that
planning policy would ensure that each location was developed in a sustainable
manner. Table 3-3 below summarises the vehicle trip rates for each land use type.
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AM PEAK

Land Use
Type
Residential*
Offices**
Ind. Units**
Pub/Rest**
Leisure**
Retail**

Origin
0.258
0.155
0.082
0.000
8.276
3.053

INTER PEAK

Destination
0.120
1.647
0.401
0.000
11.371
3.934

Origin
0.118
0.183
0.071
1.443
9.159
5.153

PM PEAK

Destination
0.116
0.174
0.069
1.659
9.726
5.198

Origin
0.146
1.348
0.312
2.235
20.669
5.777

Destination
0.260
0.114
0.056
2.994
30.099
6.456

*Mixed Private and Non Private Housing Category – trip rate per dwelling
** Expressed as trip rate per 100 sqm floor area

Table 3-3 – Committed and planned development vehicle trip rates (TRICs
2009b Version 6.4.1)
3.2.8

Trip ends associated with new development (i.e. the committed, planned and
proposed developments) have been point loaded into specific zones within the model.
The remainder of the zones have been applied with appropriate background growth
factors.

3.2.9

Table 3-4 specifies which model zones have been point loaded with development trip
ends:
Committed Sites
Thorne Lane
Lufton
Lyde Road
Cattle Market
Bunford Park
Planned Sites
Quedam
Urban Village

Model Zone
190
192
407
7
409
8
17 (employment); 14 (residential)

Table 3-4 – Trip Generation (by Zone)
3.2.10

Completion of the above processes has facilitated the formation of a series of 2026
forecast year trip end input files specific to the reference case and each of the option
scenarios. These files were then input to the bespoke gravity model which has been
developed as a tool to distribute the vehicle trip ends between zones within the
model. Section 3 of this report outlines in detail how all 2026 forecast matrices have
been constructed using a number of other procedures.

3.3

Urban Extension

3.3.1

It has been stated previously that a total of 6 sites for development are to be
considered, as sketched in Appendix 2. Given that limited information in respect to the
quantum of development to be included at the Eco Urban Extension was available at
the time of undertaking the assessment, a number of further assumptions were
required. It has therefore been assessed with the following quantum of development:
3,917 mixed private/non private residential units
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23 hectares of employment land – equivalent to 92,000 m² ground floor area, of
which: 55,200 m² is B1 Offices (60%), 18,400m² is B2 Industrial Units (20%)
and a further 18,400m² is B8 Commercial Warehousing (20%)
Primary and secondary education
3.3.2

To test each of the option locations within the SATURN model, it has been necessary
to also make assumptions regarding how access between the sites and the
surrounding highway network might be achieved. It was essential that the proposed
access arrangements would allow all traffic to be loaded onto the highway network in
the model at the desired locations to ensure that output results are realistic and
representative.

3.3.3

To summarise, the following access arrangements and model development zones
have been assumed, as detailed in Table 3-5. Note that the access arrangements
have not been assessed in sufficient detail to determine their feasibility or
deliverability implications.
Option 1 – Lufton West
New 3 arm r/about on New 3 arm r/about on New 3 arm r/about on
A3088 – Zone 500
Ball’s Hill – Zone 501
Thorne Lane – Zone 502
Option 2 – Combe Street Lane
Convert existing junction Convert existing junction New 3 arm r/about on
at Mudford Rd/Lyde Rd to at Stone Lane to 3 arm A37 Ilchester Road –
Zone 502
r/about – Zone 501
4 arm r/about – Zone 500
Option 3 – East Yeovil and Over Compton
New 4 arm r/about on A30 New 3 arm r/about on
Babylon Hill – Zones 500 Lyde Road – Zone 502
and 501
Option 4 – East Coker, Keyford and Barwick (Core Strategy Growth Option)
Additional arm onto A37 Conversion of existing Conversion of existing
Dorchester Road r/about priority junction on A37 priority junction of Newton
Dorchester Road to 4 arm Rd/Two Tower Lane to 3
(5 arm total) – Zone 500
arm r/about – Zone 502
r/about – Zone 501
Option 5 – Brympton and Coker (Core Strategy Growth Option)
Conversion of existing Creation of new 3 arm
priority
junction
of r/about on Camp Road –
Gooseacre
Lane/Camp Zone 502
Road to 4 arm r/about –
Zones 500 and 501
Option 6 – East Coker and Keyford
Conversion of existing Additional arm onto A37 Conversion of existing
staggered T junction at Dorchester Road r/about priority junction of Placket
Lane/Yeovil Road to 4
A37/ Little Tarrat Lane and (5 arm total) – Zone 501
arm r/about – Zone 502
A37/Two Tower Lane to 5
arm r/about – Zone 500
Table 3-5 – Access arrangement and model zone number assumptions for each
Option with

3.3.4

The figures in Appendix 2 also present the indicative access junction positions for
each Option, as assumed for modelling purposes only.

3.3.5

A total of 13 scenarios for the development sites have been identified and tested for
the three time periods – AM peak, Interpeak and PM peak. The number of the option
in the list below denotes the strategic development site location above. The letters ‘a’
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to ‘c’ denote the different demand levels assumed for the strategic sites (i.e.
conventional travel behaviour, partial eco success or eco success, defined below in
3.3.6).
Reference – committed and planned development traffic, no Urban Extension
Option 1 – conventional travel behaviour
Option 2 – conventional travel behaviour
Option 3 – conventional travel behaviour
Option 4a – conventional travel behaviour
Option 4b – partial eco success
Option 4c – eco success
Option 5a – conventional travel behaviour
Option 5b – partial eco success
Option 5c – eco success
Option 6a – conventional travel behaviour
Option 6b – partial eco success
Option 6c – eco success
3.3.6

The conventional travel behaviour, partial eco success and eco success trip
generation scenarios can be defined as follows:
Eco Success – An assessment of the development site assuming that it is
successful in achieving the eco standard of 50% non-car based travel. This
follows the guidance as laid down in Planning Policy Statement 1.
Conventional Travel Behaviour – An assessment of the development site
assuming that it completely fails in achieving the eco standard and as such,
follows current travel demand patterns for Yeovil.
Partial Eco Success – An assessment of the development site assuming that it
fails to meet the eco standard, but high levels of sustainable travel are
achieved albeit at a level lower than that of a true Eco Urban Extension.

3.3.7

From these scenarios the demand for travel by various modes could be derived, while
the partial and eco success scenarios could be derived from the conventional travel
behaviour by changing the modal share assumptions. In order to do this a trip
generation model using Microsoft Excel was produced.

3.4

Trip Generation Model

3.4.1

The trip generation model methodology has been outlined in the following flow chart:
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For the conventional travel behaviour scenario, calculate vehicle trip generations for each
land use on site using average trip rates from TRICs.

Use TEMPRO database to extract forecast trip ends for year 2026 specific for different
trip purposes and each land use type. For example, adopted trip purposes for households
include Home Based Work, Home Based Education and Home Based Other.

Trip end forecasts split by percentage can be applied to the vehicle trip generations
previously calculated to provide the number of car based trips by each trip purpose.

Derive forecast year trip ends from TEMPRO for all travel modes and trip purposes, from
which a modal share can be determined. Calculate the person trips by mode by purpose,
also including homeworking percentage allowance derived from analysis of Special
Workplace Statistics.

Percentage of trips by mode and by purpose calculated for conventional travel behaviour
with this being predominantly car based. This forms the starting point for the Eco success
scenario with a target figure for car based travel being adopted and adjustment factors
calculated.

Use adjustment factors to calculate new person trips by mode by purpose and convert to
percentages to represent new modal split for eco success scenario. This process fixes the
car based split to desired target level and as a result splits for all other modes increase.

The partial success scenario assumes a mid point between conventional travel behaviour
and eco success. The desired ratio is multiplied by the previously calculated person trips
for the other scenarios to generate a new modal split and level of person trip generation.

Modal splits relating to all three trip generation scenarios sense checked to ensure the
percentages shown for each travel mode are realistic. This resulted in some manual
amendments being made to the modal split figures for non car based modes, with the
percentage changes being split proportionally between the other modes. For example,
rail/underground modal splits fixed at existing level.

Assumptions made in respect to the internalisation of person trips by mode and by
purpose. Special Workplace Statistics used to estimate car based internalisation
percentage. The generation from the household land use was considered as a fixed
amount and therefore deducted from the employment and education trips, with this being
done on a modal basis.

Car driver trips shown to be external from the Urban Extension site were used in the
SATURN model to test the impacts on the surrounding highway network.

December 2010

Page 23

Prepared by Parsons Brinckerhoff
for Somerset County Council (SCC)

3.4.2

It is evident that the methodology outlined above has been based upon assumptions
made in respect to possible future travel behaviours and trip patterns. It is therefore
necessary to document the assumptions made for each trip generation scenario
(Table 3-6) and regarding trip internalisation (Table 3-7).
Conventional Travel

Eco Success

Partial Eco

Behaviour

Success
Residential

Trip Rates

Average trip rates per dwelling extracted from TRICs for mixed
private and non private housing category

Homeworking

6% – based on SWS

Proportion

data analysis

10%

8%

Trip Purposes

Home Based Work; Home Based Education; Home Based Other

(TEMPRO)

(Retail/Leisure)

Target for non

N/A

50%

Mid point between

car based trips

conventional & eco
success – i.e.
50%/50% ratio
Employment

Trip Rates

Average trip rates per 100m² extracted from TRICs for B1 Office,
B2 Industrial Units and B8 Commercial Warehousing

Land Use Split

B1–60%; B2-20%; B8-20%

Land Area

23ha equivalent to 92,000 m² GFA

Trip Purposes

Home Based Work & Non-Home Based Work

(TEMPRO)
Homeworking

6% - based on SWS

Proportion

data analysis

Target for non

N/A

10%

8%

50%

Mid point between
conventional & eco
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car based trips

success – i.e.
50%/50% ratio

Floorspace per

Office – 19m²; Ind Units – 34m²; Warehouse – 50m² - Source:

worker

SSDC Employment Land Review Report (2009).
Retail, Pub/Restaurant/Leisure – 40m² (average figures) – Source:
Employment Densities, English Partnerships
Education

Trip Rates

Average trip rates extracted per pupil and per employee from
TRICs for both Primary and Secondary Schools

Trip Purposes

Home Based Education and Non-Home Based Education

(Tempro)
Pupil Demand

Primary School Pupil Product Ratio – 0.2; Secondary School Pupil
Product Ratio – 0.14
Source: Yeovil Infrastructure Impact Assessment for South
Somerset District Council; Produced by Baker Associates, April
(2009)

Staff Demand

School Pupil to Teacher Ratios, Primary – 15.6 staff; Secondary –
16.2 staff
Source: Digest 2009, Chapter 2 Table 63

Target for non

N/A

car based trips

60%

Mid point between
conventional & eco
success – i.e.
50%/50% ratio

Table 3-6 – Trip Generation Scenario Assumptions
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Trip Internalisation Assumptions
All Home Based Other, Non Home Based Work and Education trip purposes are
external trip generators
Home Based Education
All walking and cycling trips internal
All bus/coach and rail/underground trips external
Conventional Travel Behaviour – 80% of car based trips internal
Partial Eco success – 85% of car based trips internal
Eco success - 90% of car based trips internal
Home Based Work
All walking and cycling trips internal
All bus/coach and rail/underground trips external
Conventional Travel Behaviour – 32% of car based trips internal. This is based
on Special Workplace Statistics (2001) showing that 32% of all car driver trips
originated and terminated in Yeovil South ward.
Partial Eco success – 37% of car based trips internal
Eco success – 42% of car based trips internal
Table 3-7 – Trip Internalisation Assumptions
3.4.3

December 2010

The trip generation model has calculated total site trip generations for each of the
three assessment scenarios. The total trips shown to be generated by all scenarios
can be backsolved to show the resultant car trip rates for each land use type (Table
3-8).
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AM PEAK
Origin

Residential*
Employment**
Education**

0.258
0.125
0.152

Residential*
Employment**
Education**

0.237
0.105
0.143

Residential*
Employment**
Education**

0.215
0.098
0.133

Destination

INTER PEAK
Origin

Destination

Conventional Travel Behaviour
0.120
0.118
0.116
1.095
0.136
0.130
0.223
0.027
0.031
Partial Eco Success
0.109
0.108
0.106
0.908
0.114
0.108
0.206
0.028
0.033
Eco Success
0.098
0.097
0.096
0.721
0.092
0.087
0.189
0.030
0.035

PM PEAK
Origin

Destination

0.146
0.899
0.029

0.260
0.095
0.017

0.130
0.750
0.030

0.233
0.080
0.018

0.115
0.602
0.031

0.206
0.064
0.019

*Mixed Private and Non Private Housing Category – trip rate expressed per dwelling
** Expressed as trip rate per 100 sqm floor area

Table 3-8 – Car Trip Rates by Land Use Type
3.4.4

For completeness, the resultant modal split profiles generated by the trip generation
model for each land use type and assessment scenario are contained within Table
3-9 to Table 3-17 below.
Residential
Walk
Cycle
Car Driver
Car Passenger
Bus/Coach
Rail/Underground
Homeworking
All

AM PEAK
Orig
Dest
22%
19%
2%
2%
44%
47%
19%
19%
8%
9%
2%
2%
3%
3%
100%
100%

INTER PEAK
Orig
Dest
27%
28%
2%
2%
42%
42%
20%
20%
7%
7%
1%
1%
1%
1%
100%
100%

PM PEAK
Orig
Dest
22%
23%
2%
2%
49%
47%
19%
20%
5%
4%
1%
1%
2%
2%
100%
100%

Table 3-9 – Residential Modal Split Profile – All Trip Purposes – Conventional
Travel
Residential
Walk
Cycle
Car Driver
Car Passenger
Bus/Coach
Rail/Underground
Homeworking
All

AM PEAK
Orig
Dest
23%
21%
3%
3%
40%
42%
19%
19%
9%
10%
2%
2%
4%
4%
100%
100%

INTER PEAK
Orig
Dest
30%
31%
2%
2%
38%
39%
19%
18%
8%
8%
1%
1%
1%
1%
100%
100%

PM PEAK
Orig
Dest
25%
27%
3%
3%
44%
42%
18%
19%
6%
5%
1%
1%
3%
3%
100%
100%

Table 3-10 – Residential Modal Split Profile – All Trip Purposes – Partial
Success
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Residential
Walk
Cycle
Car Driver
Car Passenger
Bus/Coach
Rail/Underground
Homeworking
All

AM PEAK
Orig
Dest
25%
23%
3%
3%
37%
38%
19%
18%
9%
11%
2%
2%
5%
5%
100%
100%

INTER PEAK
Orig
Dest
34%
34%
3%
3%
35%
35%
17%
17%
9%
9%
1%
1%
2%
2%
100%
100%

PM PEAK
Orig
Dest
28%
30%
3%
4%
39%
38%
17%
18%
8%
6%
1%
1%
4%
4%
100%
100%

Table 3-11 – Residential Modal Split Profile – All Trip Purposes – Eco Success
Employment
Walk
Cycle
Car Driver
Car Passenger
Bus/Coach
Rail/Underground
Homeworking
All

AM PEAK
Orig
Dest
8%
7%
3%
2%
65%
65%
12%
12%
5%
6%
3%
2%
5%
5%
100%
100%

INTER PEAK
Orig
Dest
16%
15%
2%
2%
65%
65%
9%
9%
4%
4%
2%
1%
3%
3%
100%
100%

PM PEAK
Orig
Dest
8%
9%
2%
3%
65%
64%
12%
12%
5%
5%
2%
2%
5%
5%
100%
100%

Table 3-12 – Employment Modal Split Profile – All Trip Purposes – Conventional
Travel
Employment
Walk
Cycle
Car Driver
Car Passenger
Bus/Coach
Rail/Underground
Homeworking
All

AM PEAK
Orig
Dest
14%
12%
4%
4%
54%
54%
10%
10%
8%
10%
3%
2%
7%
7%
100%
100%

INTER PEAK
Orig
Dest
23%
23%
3%
3%
54%
54%
8%
8%
6%
6%
2%
1%
5%
5%
100%
100%

PM PEAK
Orig
Dest
13%
14%
4%
4%
54%
54%
10%
10%
9%
8%
2%
2%
8%
7%
100%
100%

Table 3-13 – Employment Modal Split Profile – All Trip Purposes – Partial
Success
Employment
Walk
Cycle
Car Driver
Car Passenger
Bus/Coach
Rail/Underground
Homeworking
All

AM PEAK
Orig
Dest
20%
18%
6%
5%
43%
43%
8%
8%
11%
14%
3%
2%
9%
10%
100%
100%

INTER PEAK
Orig
Dest
31%
31%
4%
4%
44%
44%
6%
6%
8%
8%
2%
1%
6%
6%
100%
100%

PM PEAK
Orig
Dest
18%
20%
5%
6%
43%
43%
8%
8%
13%
11%
2%
2%
10%
10%
100%
100%

Table 3-14 – Employment Modal Split Profile – All Trip Purposes – Eco Success
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Employment
Walk
Cycle
Car Driver
Car Passenger
Bus/Coach
Rail/Underground
All

AM PEAK
Orig
Dest
36%
33%
2%
2%
16%
17%
29%
30%
15%
18%
1%
1%
100%
100%

INTER PEAK
Orig
Dest
38%
41%
2%
2%
25%
25%
23%
22%
12%
9%
1%
1%
100%
100%

PM PEAK
Orig
Dest
29%
32%
2%
2%
27%
28%
28%
27%
14%
11%
1%
1%
100%
100%

Table 3-15 – Education Modal Split Profile – All Trip Purposes – Conventional
Travel
Employment
Walk
Cycle
Car Driver
Car Passenger
Bus/Coach
Rail/Underground
All

AM PEAK
Orig
Dest
38%
35%
2%
2%
15%
16%
27%
28%
16%
19%
1%
1%
100%
100%

INTER PEAK
Orig
Dest
41%
44%
2%
2%
23%
23%
21%
20%
12%
10%
1%
1%
100%
100%

PM PEAK
Orig
Dest
33%
37%
2%
2%
23%
24%
24%
23%
17%
13%
1%
1%
100%
100%

Table 3-16 – Education Modal Split Profile – All Trip Purposes – Partial Success
Employment
Walk
Cycle
Car Driver
Car Passenger
Bus/Coach
Rail/Underground
All

AM PEAK
Orig
Dest
40%
37%
2%
2%
14%
14%
26%
26%
17%
20%
1%
1%
100%
100%

INTER PEAK
Orig
Dest
40%
37%
2%
2%
14%
14%
26%
26%
17%
20%
1%
1%
100%
100%

PM PEAK
Orig
Dest
38%
42%
2%
3%
20%
20%
20%
20%
19%
14%
1%
1%
100%
100%

Table 3-17 – Education Modal Split Profile – All Trip Purposes – Eco Success
3.4.5

Each of the options has 3 zones in the model attributed to it, meaning there are 3
separate loading points for the traffic generated. A method for assigning a level of
trips to each zone was therefore required, and this involved using information showing
an indication of the amount and the distribution of residential development proposed
across the development options. Similar information to the same level of detail was
unavailable for the education and employment land use types.

3.4.6

In the respective scenario tests the total trip generation for the whole of the Urban
Extension, (i.e. for the residential, employment and education uses combined) were
divided proportionally in accordance with the amount and spatial distribution of the
residential units allocated for each location. This has resulted in the following point
loading of trips in each of the respective development zones (Table 3-18).
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Zone 500
%
HH
Opt 1 – AM
Opt 1 – IP
Opt 1 – PM
Opt 2 – AM
Opt 2 – IP
Opt 2 – PM
Opt 3 – AM
Opt 3 – IP
Opt 3 – PM
Opt 4 – AM
Opt 4a – IP
Opt 4a – PM
Opt 4b – AM
Opt 4b – IP
Opt 4b – PM
Opt 4c – AM
Opt 4c – IP
Opt 4c – PM
Opt 5a – AM
Opt 5a – IP
Opt 5a – PM
Opt 5b – AM
Opt 5b – IP
Opt 5b – PM
Opt 5c – AM
Opt 5c – IP
Opt 5c – PM
Opt 6a – AM
Opt 6a – IP
Opt 6a – PM
Opt 6b – AM
Opt 6b – IP
Opt 6b – PM
Opt 6c – AM
Opt 6c – IP
Opt 6c – PM

33.3

62.2

19

70.3

70.3

70.3

37.8

37.8

37.8

33.8

33.8

33.8

Orig
Trips
185
114
302
345
213
564
105
65
172
389
241
638
326
209
525
276
178
417
209
130
343
175
112
282
148
96
224
187
116
307
157
100
252
133
86
201

Zone 501
Dest
Trips
331
112
187
618
210
349
189
64
107
698
237
395
563
206
334
433
175
278
375
128
212
303
111
180
233
94
150
336
114
190
271
99
161
208
84
134

%
HH
33.3

5.4

40.5

16.2

16.2

16.2

27.1

27.1

27.1

33.8

33.8

33.8

Orig
Trips
185
114
302
30
19
49
224
139
368
90
56
147
75
48
121
64
41
96
150
93
246
126
81
202
106
69
161
187
116
307
157
100
252
133
86
201

Zone 502
Dest
Trips
331
112
187
54
18
30
402
137
227
161
55
91
130
47
77
100
40
64
269
91
152
217
79
129
167
68
107
336
114
190
271
99
161
208
84
134

%
HH
33.3

32.4

40.5

13.5

13.5

13.5

35.1

35.1

35.1

32.4

32.4

32.4

Orig
Trips
185
114
302
179
111
294
224
139
368
75
46
123
63
40
101
53
34
80
194
120
319
163
104
262
138
89
208
179
111
294
150
96
242
127
82
192

Total
Dest
Trips
331
112
187
322
109
182
402
137
227
134
46
76
108
39
64
83
34
53
349
118
197
281
103
167
216
88
139
322
109
182
259
95
154
200
81
128

Orig
Trips
555
342
906
554
343
907
553
343
907
554
343
908
464
297
747
393
253
593
553
343
908
464
297
746
392
254
593
553
343
908
464
296
746
393
254
594

Dest
Trips
993
336
561
994
337
561
993
338
561
993
338
562
801
292
475
616
249
395
993
337
561
801
293
476
616
250
396
994
337
562
801
293
476
616
249
396

‘Orig’ = Origin Trips; ‘Dest’ = Destination Trips and ‘% HH’ = Percentage of Total Household Trips

Table 3-18 – Trips & Development Zones
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4

DISTRIBUTION AND ASSIGNMENT METHODOLOGY

4.1

Gravity Model

4.1.1

In order to distribute the User class 1 (light vehicle) trip ends within the matrix, a
bespoke gravity model was created. The distribution of heavy vehicle trips was
assumed to be in line with the base year distribution.

4.1.2

The gravity model used the following disutility function:

Where Dij is the ‘disutility’ for trips between origin i and destination j in the matrix, and
Cij is the generalised cost (accounting for both time and distance) for trips between
origin i and destination j in the matrix. The disutility value is smaller for higher-cost
trips.
4.1.3

Coefficients a and b are constant terms which have been found by calibration against
the existing base matrix to produce the most representative distribution of generalised
cost in the base year. More details of this process are given in section 4.2 below.
These coefficients have been determined for each time period, giving the following
values:
Parameter

AM

IP

PM

a
b

0.120851
0.000826

0.409706
0.00058

0.0801
0.001246

Table 4-1 – Disutility function parameters
4.1.4

To make use of the gravity model, firstly the additional trips to and from each zone
were derived using the TRICS trip generation process described in section 3.1. A list
of future year trip ends was calculated from the trip generation, and an initial cost
matrix was produced by cost-skimming the existing 2007 Base year assignment.

4.1.5

Each individual origin-destination trip was then multiplied by the disutility function, and
then factored (using an iterative, double-constrained Furness procedure) so that
ultimately the total origin and destination trip ends for each zone equalled the future
year trip ends. Thus the disutility function causes a redistribution of the trips within the
matrix depending on their cost.

4.1.6

The origin and destination trip end totals had to be equal in order for the Furness
procedure to converge. To ensure this, both the total origin (i.e. row) and total
destination (i.e. column) target trip end totals were factored to equal the average of
the origin and destination totals. Up to 15 iterations were used to balance the origin
and destination totals, and this was sufficient to enable the Furness procedure to
converge.

4.1.7

Once the new redistributed trip matrix had been produced, it was reassigned in
SATURN (as described in more detail below). New generalised costs were skimmed
from this re-assignment, and the gravity model procedure was then iterated using the
new trip and cost matrices as inputs.
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4.1.8

The gravity model procedure iterated until suitable demand-supply convergence was
reached, as described in section 4.5 below.

4.2

Calibration of Gravity Model Parameters

4.2.1

The parameters for the disutility function above were found by taking both the trip and
cost matrices from the 2007 base year assignment and choosing the values of
parameters a and b which provided the ‘best match’ between the gravity model cost
distribution and the base year cost distribution. Parameters were calibrated for each
time period.

4.2.2

The ‘best match’ between the distributions was assumed to occur when the choice of
a and b minimised the mean squared error statistic given by the following equation:

where GTj denotes the number of trips with cost falling within generalised cost
interval j as predicted by the gravity model, and BT j denotes the actual number of
trips with cost falling within generalised cost interval j within the Base matrix.
4.2.3

Figure 4-1 to 4-3 below compare the calibrated gravity model cost distribution to the
2007 base year cost distribution for each model time period, and also present the
overall differences between the relevant gravity model and 2007 base year matrices,
in terms of average generalised cost and total number of trips.
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Figure 4-1 – AM Gravity model calibration: final distribution
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Figure 4-2 – Interpeak Gravity model calibration: final distribution
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4.2.4

Overall, the figures demonstrate that the differences between the overall demand and
average costs predicted by the gravity model and the 2007 base matrix were very
small.

4.3

Pre-Peak SATURN Assignment

4.3.1

A pre-peak assignment was undertaken and any resulting queues were passed on to
the peak period assignment.

4.3.2

Since no data was available on pre-peak traffic flows in Yeovil, pre-peak matrices had
to be approximated. It was assumed that the trip distribution in the pre-peak (or preInterpeak) hour would be very similar to that of the peak (or
Interpeak) hour, but that the number of trips on the road network would be fewer.

4.3.3

The trip matrix was therefore factored down by a ‘pre-peak factor’ which was taken
from paragraph 2.19 of the Atkins LMVR (Dec 2008). The pre-peak factor takes the
following values for each time period:
AM peak – 0.74
Interpeak – 0.94
PM peak – 0.97

4.3.4

This pre-peak factor was subsequently applied to both user classes.

4.4

Peak SATURN Assignment

4.4.1

The Frank-Wolfe algorithm was used to iterate a link-based assignment until Wardrop
user equilibrium was reached. The maximum number of both simulation and
assignment iterations were set to 40. The maximum number of outer assignment
loops was set to 25. Additional details on the parameters used for assignment are
described above.

4.5

Convergence

4.5.1

Both the SATURN assignment process and the iterative gravity model redistribution
process (also referred to as the demand-supply model) reached convergence
according to WebTAG and DMRB guidance criteria. WebTag 3.1.2 advises that the
equilibrium between demand and supply should be approximated as closely as
possible, to reduce inaccuracy in estimation of benefits for relatively small
improvements in the supply.

4.5.2

The flow chart in Figure 4-4 below summarises the whole iterative gravity model and
assignment process.
Demand-Supply Convergence

4.5.3

December 2010

Percentage GAP is the parameter used in the iterative gravity model process to
estimate degree of convergence, and the target is currently set to 0.2% as advised in
paragraph 1.4.9 of WebTAG Unit 3.4.10
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4.5.4

The Cobweb method of seeking equilibrium is used in the iterative gravity model
process above; however, since this carries the risk of not converging at all, the
demand model was programmed to apply the method of successive averages to the
demand matrix to ensure convergence was achieved. This method takes the average
of the demand matrix from the current and previous iteration to use in the following
iteration. However, this is only triggered when oscillation was detected in the GAP
parameter (i.e. if the percentage GAP between the latest two successive iterations
starts to increase, relative to the GAP for the previous two successive iterations).

4.5.5

In all scenarios, the gravity model iterative process reached below 0.2% GAP
convergence.
SATURN Assignment Convergence

4.5.6

DMRB convergence criteria for equilibrium
assignments in this instance) are as follows:
Measure of Convergence
’Delta’ function
Percentage of links with flow change (P) < 5%

assignment

models

(SATURN

Acceptable Value(s)
less than I%, or at least stable with
convergence fully documented, and all
other criteria met
four consecutive iterations greater than
90%

Values from Table 4.1 of DMRB vol 12 Section 2 Part 1

Table 4-2 – DMRB Convergence Criteria
4.5.7

December 2010

The convergence parameters for the final SATURN assignment (post-elasticity
demand reduction) are summarised within the SATSTAT function outputs in Appendix
4 for each Option and peak. Within this Appendix, the delta function values are given
by the first value of ‘Assignment’ statistic (e.g. a value of 0.039 / 8 would indicate a
delta function value of 0.039 for the final SATURN iteration of the assignment). The
percentage of links with flow changes smaller than 5% is given by the ‘%Flows’
statistic.
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Figure 4-4 – Flow Chart summarising Gravity Model and SATURN Assignment
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4.6

Final Elasticity Adjustment

4.6.1

Demand redistribution effects are accounted for in the iterative gravity model process
above. In addition it was requested to test the effect of congestion on overall demand
levels, although the effects were not expected to be large.

4.6.2

It has been consciously decided not to use the elastic assignment in SATURN to
avoid potential conflict between the redistribution caused by the gravity model
demand-supply iteration and the SATURN elastic assignment.

4.6.3

A blanket percentage of demand reduction was calculated from the average demand
reduction between fixed and elastic demand assignments. An average was derived
for each time period over the 3 scenario options, using the data from Table 2.1 of the
Atkins Forecasting Report (Feb 2009). For the three time periods these percentages
are:
AM peak – 2.4%
Interpeak – 3.3%
PM peak – 5.9%

4.6.4

A demand reduction was applied to all matrix zones for scenarios where ‘Eco failure’
or only partial ‘Eco success’ was modelled. In scenarios where ‘Eco success’ was
modelled, the elasticity reduction was assumed not to apply to trips to or from the
three strategic development zones, as any demand reduction would be incorporated
in the existing 50% demand reduction for the ‘Eco success’ scenario.

4.6.5

The overall matrix totals before and after the elasticity demand reduction are:

Scenario
Tested

AM

Do Minimum
Options 1 - 3
& Options 'a'
Options 'b'
Options 'c'

IP

PM

Before

After

Before

After

Before

After

28486

27788

21987

21258

29622

27886

29260

28592

22327

21653

30356

28646

29118
28991

28454
28354

22282
22238

21609
21584

30233
30116

28530
28478

Table 4-3 – Elasticity Demand Reduction (Matrix Totals)
4.6.6

After applying this demand reduction the final assignment was produced in SATURN.

4.6.7

NB: Currently a flat blanket percentage elasticity reduction is applied to every cell of
the matrix. Demand reduction is also applied to external zones.

4.6.8

It is recommended that more detailed analysis be undertaken on the demand
elasticity at a later stage, to account for the impacts of the Eco success scenario
potentially reducing demand suppression elsewhere on the network. This could be
achieved by choosing to run elastic rather than inelastic assignments in SATURN
during the demand-supply model iterations.
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5

MODEL CHECKING

5.1

Processes

5.1.1

Several processes were undertaken to check the robustness of the new modelling
work described in this report. A selection of the forecast scenarios were checked,
covering all Options (1 to 6c) and all time periods. The following checks were
performed:
Matrix Total checks – Including the existing 2026 Reference Case and selected
final assignment scenarios
Demand Flow checks – Including selected final assignment scenarios and the
existing 2026 Reference Case, and the pre- and post-final elasticity
assignments
Trip Length Distribution checks – between the existing 2007 Base (AM only)
and the existing 2026 Reference Case
Select Link Analysis checks – on the new Urban Extension zones

5.2

Matrix Totals

5.2.1

Overall matrix totals between the existing 2026 Reference Case and selected final
assignment scenarios were checked for consistency. The matrix totals are given
above in Table 4-3, and are grouped into categories where the overall demand levels
were identical.

5.2.2

Additionally, trips specifically to and from the new Urban Extension zones were
checked to ensure these matched both the assignment demand flows at these
locations and the trips calculated in the trip generation process.

5.3

Demand Flows

5.3.1

Demand flows were plotted to show the growth between the existing 2026 Reference
Case and selected final assignment scenarios. The magnitudes and distribution of the
increases and decreases in demand flow were sense-checked. Demand flow changes
did tend to be consistent within the time periods, and although some scenarios
caused more traffic redistribution than others the overall demand levels stayed
reasonably similar.

5.3.2

Additionally, the demand flows before and after the final elasticity assignment were
compared to check this was applied correctly and was not causing unrealistic
changes in overall demand levels.

5.4

Trip Length Distributions

5.4.1

The overall trip length distributions of the existing 2007 base (AM only) and the
existing 2026 Reference Case (all peaks) were compared to those of selected final
assignment scenarios to ensure no significant change in the proportion of trips of
different lengths occurred. Within the time periods, the trip length distributions
remained very similar for the 2007 Base, 2026 Reference Case and other forecast
scenarios, indicating that no significant skewing of the trip distribution (such as
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overestimation of the number of short-distance trips) occurred in the demand
modelling process.
5.5

Select Link Analysis

5.5.1

Select link analysis was undertaken on the centroid connectors for the new Urban
Extension zones to check that the new traffic was routing sensibly to and from these
zones (i.e. tending to use major roads only for longer-distance trips and local rat-runs
only for short-distance trips). It was also checked that the new trips to and from these
zones were originating and ending in sensible locations.

5.6

Access Junction Ratios of Flow to Capacity (RFC’s)

5.6.1

The RFC values of all newly created access junctions for were recorded to check that
the development traffic is unimpeded until reaching the local road network. RFC
values give an indication of the level of congestion at the junction, with values of
between 0 and 0.85 acceptable, but values of over 0.85 indicating capacity problems,
and values greater than 1 indicating that the flow through the junction is greater than
its capacity, likely causing severe congestion problems.

5.6.2

In all cases, the new access junctions were modelled to be operating within capacity
for all turning movements.

5.7

Network Summary Statistics

5.7.1

Overall network summary statistics were checked to ensure the operation of the
network as a whole was sensible. A summary of these statistics for each modelled
scenario is given in Appendix 4.

5.7.2

An issue with the model was highlighted while checking the network summary
statistics, concerning the distribution of additional demand feeding on to the network.
While not a problem with the new strategic development zones, trips ends for the
Urban Village and Quedam planned site developments were shown not to be feeding
on to the network with a realistic level of dispersal. This caused excessive localised
congestion for the local road network in the vicinity of two development zones
(numbers 17 and 8), particularly during the Interpeak and PM peak.

5.7.3

This issue has been corrected by remodelling of the loading points for these sites and
distributing the traffic over the nearby car parks, using size of the car park to
proportion out the trips from these developments in the following way:
For the Quedam site, demand has been spread across zones 8, 9, 7 and 360.
Zone 8 contains traffic equal to capacity of car park (600 vehicles) and the
remaining demand is split 35% to zone 9, 45% to zone 7 and 20% to zone 360.
For the Urban Village site, demand has been spread equally amongst zones
14, 15, 13 and 17 (25% demand at each) since there is no information
regarding car parking capacities available.

5.7.4

December 2010

With these adjustments in place the Interpeak and PM modelling has been re-run and
the results updated to reflect the new outputs.
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6

FORECAST RESULTS

6.1

Network Summary Statistics

6.1.1

To analyse the impacts of the Urban Extension on a network wide level, Appendix 4
presents various SATURN (SATSTAT) outputs, including convergence statistics, and
overall average vehicle speeds, time and distances for each scenario tested.

6.2

Average Journey Times

6.2.1

Several key routes have been identified, including:
Route 1 – Mudford to Fiveways roundabout
Route 2 – Sherborne to Hospital roundabout
Route 3 – Yeovil Marsh to Fiveways roundabout
Route 4 – Montacute to Horsey roundabout
Route 5 – Barwick to Hospital roundabout

6.2.2

These routes have been sketched in Appendix 5Error! Reference source not
found.. Routes were along the main roads rather than smaller local roads (where
choice was available), as indicated by the select link analyses.

6.2.3

Also tabulated in Appendix 5 are the average journey times, total delays, and average
vehicle speed for each journey and for each scenario. This includes a table
comparing all scenario journey times, delays and speeds with those of the reference
case.

6.2.4

Currently the journey times calculated do not include delay accumulated at the final
junction of the journey (i.e. overall journey times are measured from the start of the
journey to where the vehicle stops on the final link, so any queuing on the final link is
excluded).

6.3

Discussion of Journey Times Results

6.3.1

Overall, the AM peak appears to suffer the largest increases in journey times relative
to the reference case, although the AM also suffers significant additional delay. The
Interpeak period is generally less congested and therefore sees very few journey time
increases of over 30 seconds, as illustrated in the tables in Appendix 5.

6.3.2

In the AM peak, most routes into Yeovil tend to longer journey times than the routes
out of Yeovil. The reverse is true in the PM peak (with the exception of route E),
probably due to the level of traffic commuting to and from Yeovil town centre.

6.3.3

Options 2 and 3 tend to cause relatively large increases in journey times for routes A
to C (often close to or exceeding a minute). Option 2 shows large journey time
increases for routes A and C because the traffic feeds onto the road network either
directly or very close to these routes (accesses include the Combe Street Lane
priority junction and the A37 Ilchester road roundabout).
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6.3.4

Option 3 similarly has an impact on increased journey times for route B, since the site
accesses this route directly via the A30 west of Sherborne. It also has an access very
close to the A359 near route A, resulting in journey time increases of over 30
seconds.

6.3.5

Options 4 and 6 tend to produce larger increases in journey times than Option 5,
particularly in the PM peak for route E, which the site accesses directly via the A37.

6.3.6

Options 4 and 6 all show increases in journey times for route E (northbound from
Barwick along the A30). This may be because these locations all impact on the link of
route E along the A30 Hendford Hill between the A37 and Lysander Road in order to
access Yeovil town centre.

6.3.7

Since Options 4 and 6 are all located to the south of Yeovil, there are fewer main
routes into Yeovil town centre available for the development traffic (in comparison to
Options 1 to 3 and Option 5). Traffic impacts on the local road network for these
Options are concentrated onto fewer roads, and so tend to be more severe. Option 5
is located to the northwest of Options 4 and 6 and therefore has access to the A30
(as well as the A37 Dorchester Road in route E), allowing for greater dispersal of
traffic and less severe impacts.

6.3.8

The tables in Appendix 5 and the Non-Technical report demonstrate that route E
generally sees the largest increases in journey times due to development impacts.
These are prominent in the potential Eco Urban Extension options and it is therefore
possible that this route will require particular attention.

6.3.9

Option 1 generally demonstrates lower journey time increases than most of the other
Options since traffic heads into Yeovil via the A3088, which is a high-capacity route
(despite the congestion around Westlands roundabout). However, its remote location
is not thought suitable for locating a true Eco Urban Extension, as noted in Table 2-2
of the Non-Technical report.

6.3.10

Option 5c tends to have the lowest journey time increases, with none exceeding 30
seconds for any route (relative to the 2026 Reference Case).
Journey Time Delay Locations (along key routes)

6.3.11

The increases in journey times along route A tend to be spread fairly evenly over the
route; however a 30 second delay is accumulated along the link of Mudford Rd
between St Michael’s Avenue and Lyde Road in the AM peak.

6.3.12

Route B shows significant levels of delay (almost 2 minutes in some instances)
around the Lyde Road Mini roundabout and the adjacent junction between the A30
and St Michael’s Avenue, consistent with the results on key junction operation
discussed in section 6.4 below. Route B is also modelled to accumulate delays of
over 100 seconds in central Sherborne, although it should be noted that the modelling
in the Sherborne area is not very detailed and this may be an overestimate.

6.3.13

Along route C, the main area of delay is along the A37 links into Fiveways
roundabout, in all time periods. The delays are generally around 90 seconds (in the
AM peak) and almost 2 minutes in some PM peak results.

6.3.14

In the AM peak, route D exhibits delays of over 2 minutes southbound along the
A3088 northwest of the Westlands roundabout. Delays are only around 30 seconds
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northbound along this link in the AM peak; however in the PM peak the delays are
roughly a minute in either direction.
6.3.15

Route E shows significant delays of over 100 seconds accumulating along the
northern arm of the A30 Queensway to Horsey roundabout (southbound). Option 4a
specifically also causes the A30 W Coker / A37 Dorchester junction area to suffer
delays of over 30 seconds along this route, due to the location of the site access.

6.4

Ratios of Flow to Capacity at Key Junctions

6.4.1

At the local level, we have considered junction performance as an indicator of impact
upon the network.

6.4.2

Several key junctions have been identified for consideration by SCC. These junctions
include the following:
A303 / A3088 (Cartgate roundabout)
A3088 / Bunford Lane / Relief Road (Westlands roundabout)
Preston Road / Lufton Way / Bunford Lane (Preston Road roundabout)
Relief Road / Lysander Road / Watercombe Lane (Bunford Hollow roundabout)
Lysander Road / Queensway / Brunswick Street / Hendford Hill (Horsey
roundabout)
Reckleford / Queensway / Kingston (Hospital roundabout)
Preston Road / Ilchester Road / Mudford Road / Kingston (Fiveways
roundabout)
A30 Sherborne Road / Lyde Road Mini roundabout
Mudford Road / Combe Street Lane (Priority Junction but Mini roundabout in
2026)

6.4.3

Results for the RFC’s are presented in Appendix 6.

6.5

Additional Problem Junctions Identified

6.5.1

Finally, the Yeovil road network was briefly checked for other junctions exhibiting
congestion in any of the development options. Depending on the development option
taken forward, these junctions might require more detailed modelling as per the key
junctions above, to identify whether there is any need for mitigation measures to
reduce congestion at these junctions.

6.5.2

The following junctions were identified as potentially needing further investigation:
All Options – Reckleford Triangle area (the Southville / Reckleford Road
junction and the Central Road / Earle Street junctions in the AM peak).
All Options – The Marston Road and Bristol Road junctions in central
Sherborne are also modelled as exhibiting congestion; however, it should be
noted that the model of the road network is not detailed here and that the
congestion at these junctions may be overestimated.
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The junction between St Michael’s Avenue and the A30 is on the borderline of
becoming congested and could be considered for more detailed modelling.
Congestion at this junction may be linked to the congestion at the nearby key
junction Lyde Road mini roundabout.
Option 4 only – the A37 Dorchester / A30 W Coker roundabout
6.6

Discussion of RFC Results

6.6.1

As detailed in section 3.1, improvements to some of the junctions are already
assumed to be in place by 2026, including the A30 Reckleford / Market Street
junction, the Reckleford Gyratory, the A30 Sherborne Road / Lyde Road mini
roundabout, the Combe Street Lane / Mudford Road junction, the Thorne Lane /
Western Avenue junction, the Copse Road / Western Avenue junction, the Western
Way / Preston Road roundabout, the ASDA access signals, Westlands roundabout
and Horsey roundabout.

6.6.2

The junction RFC results generally show that the options have only minor impacts on
the road network. Small increases in junction arm congestion are present for most
development options, of around 1 – 2% RFC for isolated arms. Several arms see
larger increases in congestion, but generally this is not significant enough to cause
poor junction operation. Overall, each key junction exhibits the following levels of
congestion:

6.6.3

Cartgate roundabout – Modelling of this junction shows it to be severely congested on
the A303 in the AM peak, and the A3088 in the PM peak, even in the 2026 Reference
Case. Although the options cause only very small increases in RFC’s (mainly on the
westbound entry arm), because it does not have sufficient capacity to accommodate
demand even in the reference case, this junction likely to need some form of
mitigation to deliver any of the sites.

6.6.4

While the impacts of the development options on Cartgate roundabout are small in
relation to the existing (total) delays and queues at the junction, there are increases in
total delay of circa 15 seconds on the western junction arm (Option 2). The eastern
arm delays vary more widely, with Options 2 and 3 exhibiting delays of 44 and 80
seconds at the roundabout respectively; all other options give delays of over 100
seconds. The south eastern arm sees total delays of around 2 minutes in the PM
peak, for all options (closer to 100 seconds in the Reference Case), indicating severe
congestion and significant impact on the junction by all options.

6.6.5

Westlands roundabout – this is shown to be approaching congestion in the AM peak.
Option 3 appears not to cause the junction operation to worsen at all; whereas Option
1 causes RFC’s to exceed 85%. Options 4, 5 and 6 have very similar impacts,
causing slight congestion on the eastern and northern arms. As might be expected
due to the lower traffic levels from the option sites in the eco success scenario,
impacts tend to be less in this scenario.

6.6.6

Preston Road roundabout – This junction is shown to be approaching congestion in
the AM and PM peaks. Options 1, 2 and 5 slightly worsen junction operation (mainly
the southern arm). Option 2 additionally sees traffic shift away from the western entry
arm. Aside from this, only minor increases in RFC’s are seen for the other options –
usually not enough to significantly affect the operation of any arm.
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6.6.7

Bunford Hollow roundabout – All options in all time periods have small impacts on the
junction, none of which are significant enough to cause any entry arm to become
congested.

6.6.8

Horsey roundabout – This junction is shown to be severely congested in all three time
periods and on most junction arms, particularly during the Interpeak. In the AM and
Interpeak, the options are not shown to worsen the junction operation on any arm.
However, in the PM peak all Options (apart from 1 to 3) increase RFC’s on the
second most congested junction arm by around 4%; therefore whichever option is
selected, some mitigation may be required for this junction.

6.6.9

Hospital roundabout – This junction is shown to be severely congested on two arms in
the AM and Interpeak periods. No option significantly worsens junction operation on
the two most congested arms, although very small increases in RFC’s occur as a
result of Options 3 and 5a; therefore mitigation may again be required for this
junction.

6.6.10

Fiveways roundabout – This junction is slightly congested in all three time periods, but
is severely congested in the AM peak where three arms are modelled as overcapacity even in the Reference Case. Therefore any impact on this junction in the AM
peak is materially significant. All options except 1 and 5c (which have no measurable
impact) and Option 3 (which very slightly improves operation of the eastern arm)
cause very small RFC increases on the congested arms; therefore, again, it is
suggested that this junction be considered for some form of mitigation.

6.6.11

Lyde Road mini-roundabout – Arms 2 and 3 (particularly 3, the eastern arm) are
modelled as congested even in the 2026 reference case in all three time periods.
However the junction operation is not modelled as being significantly worsened by
any of the options except 2 and (especially) 3. In Option 3 the uncongested third arm
becomes severely congested as a result of the development.

6.6.12

Combe Street Lane mini-roundabout – The eastern arm is modelled as approaching
capacity in the AM peak only. All options cause only a small increase in RFC’s at this
arm, but this is enough to push it over capacity. The largest impact on this junction is
in Option 2, which feeds on to the road network very nearby. It is recommended that
some form of mitigation should be investigated for this junction.

6.6.13

There is generally little difference between the impacts of the different options.
However it should be noted that:
Options 1 and 2 significantly worsen operation of arms of the Preston Road
roundabout junction (in the PM and AM peaks respectively). Options 5a to 5c
also cause slightly more congestion than other Options at Preston Road
roundabout;
To a lesser extent Options 1 and 2 cause slightly more congestion at Fiveways
roundabout than the others;
Option 1 tends to have a worse impact on the Westlands roundabout and
Preston Road roundabout junctions relative to Options 2 to 4;
Options 2 and (particularly) 3 perform less well for the Lyde Road Mini
roundabout;
Option 3 may cause slightly less congestion at the Cartgate roundabout and
Horsey roundabout than other development options;
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Options 4 to 6 tend to cause worse congestion at Horsey roundabout than the
others.
6.6.14

Additionally, the options cause small congestion increases at the Combe Street Lane
junction. Finally, although impacts of the options on the Hospital roundabout and
Fiveways roundabout are similarly very small and roughly equal for each, the baseline
congestion at these junctions means that they may require mitigation measures to be
introduced..

6.6.15

Overall, the changes in junction operation caused by the options are generally both
small (in absolute and relative terms) and consistent.

6.7

Summary

6.7.1

A summary and discussion of the results are also included in the Non-Technical
Report, which includes our overall recommendations on which options perform best in
transport terms.
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7

CONCLUSIONS

7.1

Methodology

7.1.1

The previously identified error concerning the distribution of traffic for the retail zones
in the Interpeak and PM peak has been rectified and the model re-run, with results
updated in both the Technical and Non-Technical reports.

7.1.2

In conclusion, we have demonstrated that our methodology is robust and in
accordance with current guidance and best practice. It is thought that the modelling
undertaken provides a reliable means of comparing the various options tested.

7.2

Results

7.2.1

Further discussion of the results is contained within the Non-Technical Report.

7.3

Recommendations

7.3.1

The main recommendations are also set out in the Non Technical Report.

December 2010

Page 46

Prepared by Parsons Brinckerhoff
for Somerset County Council (SCC)

