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1. Introduction and Background
Introduction
1.1 AECOM has been commissioned by North Somerset Council (NSC) to provide

transport consultancy services in relation to their emerging Local Plan for 2038.
As part of this, strategic transport modelling has been undertaken to be used as
evidence for developing and appraising the transport impacts of the Local Plan.

1.2 This report outlines the approach and creation of a modelling platform to
assess the proposed strategy, which includes a highway model with a public
transport GIS-based model and Variable Demand Modelling element.

1.3 The proposed approach for the modelling has been detailed in the Appraisal
Specification Report (ASR) (Feb 2021) which has been developed in line with
Transport Appraisal Guidance (TAG). The ASR is shown in Appendix A. This
has been agreed with the Client and has been reviewed by National Highways
(NH). Comments provided by NH on the ASR have been addressed through the
model development.

Background and objectives of study
1.4 North Somerset is a unitary authority in the South-West of England, bordered

by Bristol, and Bath and North East Somerset (B&NES) to the east, and
Sedgemoor and Mendip to the south. According to ONS data (2019), around
215,000 people live in and 86,000 people work in the region. The largest
settlement is Weston-super-Mare, with other larger settlements including
Clevedon, Portishead and Nailsea. North Somerset also houses Bristol Airport,
which attracted more than 9 million passengers in 2019. Figure 1.1 shows the
extent of the North Somerset area.
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Figure 1.1: Map of North Somerset region

1.5 North Somerset Council is currently developing their Local Plan for the period 
up until 2038. This Local Plan outlines the strategic and detailed polices to 
guide development proposals across the county. This Plan will also detail the 
spatial strategy for developments across North Somerset.

1.6 This report outlines the development of a base transport model and the forecast 
Do-Minimum baseline model with the aim of this modelling suite being able to 
assess the proposed Local Plan spatial strategies, and potential mitigation 
options. This modelling suite will involve the use of the highway model, as well 
as a GIS-based public transport (PT) model which will be used together within a 
Variable Demand Model (VDM). 

1.7 The transport model is one part of the appraisal process but is instrumental in 
highlighting additional network pressures. It also provides information on 
targeted PT and highway investment to release capacity and bring social, 
environmental, and economic benefits to North Somerset. In addition, North 
Somerset has an ambition to be carbon neutral by 2030 which means that 
delivering sustainable transport is an important factor of the Local Plan. 
Therefore, the modelling needs to include assessment of the impact of the 
Local Plan on other sustainable modes, and opportunities for sustainable 
transport to accommodate additional travel demand generated by growth. 

1.8 The transport modelling informs, and will be used iteratively with, the 
development of sustainable transport mitigation. This will aim to accommodate 
growth in as sustainable manner as possible, with the potential for targeted 
capacity improvements to be considered and applied to the transport modelling. 
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2. Modelling Approach
2.1 The methodology of assessing Local Plan growth options for North Somerset

has been guided based on the strengths and weaknesses of the data/models
already available. It has also been guided on the various potential
software/techniques to produce a suitable transport model. This will allow a
flexible and robust approach to modelling multiple modes.

2.2 To create a modelling platform that will be robust in assessing the proposed
Local Plan strategic allocations, three models have been created:

¶ A SATURN highway model, using the North Somerset Strategic Model
(NSSM) as a starting point

¶ A TRACC based public transport model to provide public transport
generalised costs to estimate the impact of potential mitigation measures.

¶ Data from the SATURN and TRACC models will feed into the DIADEM
Variable Demand model which will estimate the impact of the Strategy on
travel patterns and trip making, especially the choice between highway and
PT modes of transport.

2.3 The modelling platform (PT supply model, highway assignment model and
variable demand model) will work together to estimate the impact of the
differing traffic patterns associated with development scenarios and indicate the
impact on mode shift and highway flows and congestion.  The modelling tool
will also allow testing of the impact of potential mitigation measures (both
highway and PT interventions) on mode shift, highway flows and congestion
under different development scenarios.

2.4 An overall summary of the key elements of the modelling methodology can be
seen in Figure 2.1.
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Figure 2.1: Transport Modelling Key Elements

2.5 For this phase of work, the highway and PT base and forecast Do-Minimum 
models have been created as well as the development of a VDM model. These 
models can now be taken forward for the assessment of the Local Plan 
strategy.

3. Highway Model: Base Model 
Enhancement

Outline of planned network changes 
3.1 For the highway assessment, an enhanced version of the TAG-compliant 

NSSM has been developed and utilised. The current model has relatively good 
strategic network and zonal coverage of the North Somerset area and is 
calibrated well along most of the key routes. Calibration of the existing model is 
outlined in the NSSM Local Model Validation Report, September 2020 (LMVR). 
This report is attached in Appendix B. 

3.2 To understand if this model was suitable for using for this study, a review was 
undertaken, and targeted enhancements of the model were identified. As the 
preferred Spatial Strategy is yet to be confirmed, the review of NSSM was 
based on the key strategic routes and locations within the model, and the 
overall network and zonal disaggregation across the region.  
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3.3 Following the review, four core areas for enhancements and updates have
been undertaken which have been agreed with the Client & NH. These are;

Á An expansion of the modelled simulation network into South West
Bristol

Á An expansion of network within Weston-super-Mare

Á An update of the modelled speeds within the model area

Á An update of the PPM/PPK factors in line with TAG.

3.4 Through these enhancements, the model has been checked against observed
flows and journey times to ensure the model still conforms to TAG guidance.
The enhancements set out were outlined in the ASR and presented to NSC and
Highways England (NH) at a meeting on 5th January 2021 and agreed.

3.5 Comments on the ASR were outlined in an email to the project team on the 13th

April 2021 by Andrew Ball at National Highways (NH). These have been
addressed through the development of the model, which is described in the
following sections.

Model Choice

3.6 As outlined in the ASR, there are two models covering the North Somerset
area: the wider NSSM with a separate model covering the Weston-super-Mare
area in more detail than the NSSM. NH favoured the use of one model, with the
enhancement of the NSSM to cover more detail in the Weston-super-Mare
area. This recommendation has been taken forward.

Route Choice between Bristol and NS

3.7 As part of the changes outlined for the network on the Bristol and North
Somerset boundary, additional junctions on the edge of Bristol have been
chosen to be converted from buffer to more detailed simulation to provide a
more realistic response to congestion in this area, especially in the peak
periods. NH has recommended that care should be given to ensure route
choice remains realistic, especially comparing the M5 to potential competing
routes to the north of North Somerset. As the model has been enhanced, route
choices between Bristol and North Somerset have been reviewed and no
issues have been identified.

Trip Rates

3.8 NH have recommended that trip rates for each site are agreed with themselves.

3.9 NH agree on the modelling approach that trip rates are developed on a site by
site basis as location of the proposed allocation will strongly influence the mode
share characteristic the proposed allocation site, thereby impact on the number
of vehicle movements generated by the site.

3.10 There is also a recommendation that any consideration of internalisation at
sites will need to take into account of the mode share proportion of the internal
trips. That is, particularly for medium and larger potential allocations where
internalisation can have a material impact on the number of external trips
generated, the trip length aspect of mode share needs to be considered. This is
because the majority of walk and cycle trips are shorter in length, and therefore
a relatively high proportion of these will be contained within the allocation
area.  Conversely, the proportion of external to the allocation trips that are by
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car and public transport will be higher, and when considering the ability for
these trips to be undertaken by sustainable modes, it would not be realistic to
assume that significant proportions could be transferred to walk and cycle
modes. It is expected that the Bus Service Improvement Plan (BSIP) will create
realistic opportunities to reduce trips and this will be considered as part of
further stages of modelling where appropriate.

3.11 These comments refer to the development of the “Do Something” scenarios,
i.e. testing the impact of Local Plan allocations against the Do Minimum in
2038. These scenarios are discussed in Section 8. At this stage of the Local
Plan process, i.e. Reg.18 Consultation, it was decided to assess the broad
strategic impact of a pattern of growth and site allocation which was in line with
the Spatial Strategy. In order to complete this in time to publish for the
consultation, it needed to commence at an early stage of site identification. As
such, trip rates used are based on the locational characteristics of each of the
growth areas, but do not include internalisation as information on supporting
land uses was not known. This approach has been discussed with NH, and
commitment has been made to go through a scoping exercise for trip rate and
internalisation parameters as the modelling assessment is refined to account
for greater knowledge on specific site allocations in the subsequent stage of
Local Plan development.

Queuing at Motorway Slips

3.12 NH notes an issue on the M5 southbound in North Somerset. The issue occurs
north of M5 J21, in the southbound direction, where traffic slows, seemingly in
anticipation of the approaching slip road. However, the exact cause of the
problem has not been identified. It is understood that SATURN may not be as
robust in monitoring queue length, however, the outputs from SATURN may be
a good indicator. Paragraph 4.28 of this report compares the operation of J21
with the original NSSM and shows that the volume vs capacity ratios around
the junction are similar to the original NSSM.
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Expansion of the modelled network into South West Bristol
3.13 The review concluded that there was a need to improve model route choice

between Bristol and North Somerset, therefore it was decided to extend the
simulation area further into the Bristol area to encompass some key junctions.

3.14 There are several key routes between Bristol and North Somerset which can
become very congested within the peak hours and also many routes are
parallel to each other therefore route choice can be sensitive. To help represent
delay and congestion more accurately within the model, the following key
junctions were represented in more detail (converted from buffer (peripheral)
into more detailed simulation coding). These are shown in Figure 3.1.

Á Parson Street Gyratory (A)

Á Junctions around the Cumberland Basin (B, C, D) and.

Á Hartcliffe roundabout (on Hengrove Way) (E)

Figure 3.1: Locations for extending simulation network into South West Bristol

Expand Weston-super-Mare Network
3.15 As outlined in the ASR, the majority of the road network within the centre of

Weston-super-Mare (W-s-M) is coded as less detailed, buffer network. This
means that the model calculations are simplified and there is no calculation for
junction delay. The NSSM LMVR states that there is a separate model of
Weston-super-Mare (the Weston Town Model (WTM)) which could be used
alongside the NSSM to provide more detailed modelling. However, following a



Modelling Report

Prepared for:  North Somerset Council  60647102 AECOM
13

review, it was decided that the WTM is too old and would need extensive
updating to be used for this study. Therefore, it was decided that to ensure the
model is accurately representing delay in the centre of W-s-M, that the existing
network has been improved in this area (by converting buffer coding in this area
into simulation).

3.16 Signals in the newly formed simulation area were coded based on the signal
information received from NSC. The data was analysed and appropriately
applied to the stages.

3.17 Figure 3.2 outlines the area of the Weston-super-Mare network that has been
converted into simulation. The main junctions, and corresponding links between
the junctions, that were converted are shown by letters.

3.18 These are;

¶ A: A370/Broadway roundabout,

¶ B: A370/Winterstoke Road roundabout

¶ C: Winterstoke Road/Broadway mini roundabout

¶ D: A370/B440/A3033 roundabout

Figure 3.2: Locations for extending simulation network into Weston-super-Mare

Update of Modelled Speeds
3.19 The review highlighted that in some parts of the calibration of the original base

model, speeds had been fixed to ensure that speeds reflected these levels of
congestion. This includes routes where there is significant congestion in the
peak periods. However, fixing speeds means that any changes in flow on the
link will not change the speed. Therefore, in forecast years, the speeds will
remain the same on these links as in the base year, which is not realistic.
Therefore, the following updates were carried out to update these fixed speeds
in the model:
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Á Checked all the low speed roads in model as mentioned in ASR
(<=32 kph or 20 mph) and updated speeds where necessary with
the speed limit mentioned on road

Á Added Speed Flow Curves to all the major roads and critical areas
– A-roads and slip roads to motorway, W-s-M and South Bristol

Á For the area to the south of Bristol (bounded by the Harbourside to
the north, A4 Bath Road to the east, and A4174 to the south) fixed
speeds have been replaced with speed flow curves based on the
speed limits on the ground. This is detailed in Figure 3.3.

Figure 3.3: SATURN network of links which have been converted from fixed to variable speed

Update to Value of Time (VoT) and Vehicle Operating Cost
(VOC)
3.20 In line with TAG, the Pence per Minute (PPM) and Pence per Kilometre (PPK)

values have been updated using the values from the May 2021 TAG Databook.
This Databook outlined the values for a forthcoming change which were
formalised in July 2021 however due to timescales, the May 2021 values were
used.

3.21 It should be noted that, as outlined in TAG Unit M3.1, the HGV values for PPM
have been factored by 2 in accordance with guidance below:

“The value of time given in TAG unit A1.3 for HGVs relates to the driver’s time and does not take
account of the influence of owners on the routeing of these vehicles. On these grounds, it may be
considered to be more appropriate to use a value of time around twice the TAG unit A1.3 values”.

3.22 Table 3.1 shows a comparison between the PPM and PPK factors between the
Original NSSM and the factors from the May 2021 Databook which have been
used in the enhanced version of the model.
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Table 3.1: PPM and PPK Values: Original NSSM vs updated May 2021 Databook

AM
Peak

AM
Peak

Inter
peak

Inter
peak

PM
Peak

PM
Peak

ppm ppk ppm ppk ppm ppk

Original
NSSM
2018 Base
Model

 Car Commute 20.67 6.09 21.01 6.09 20.74 6.09

 Car Employer’s Business 30.82 12.50 31.59 12.50 31.27 12.50

 Car Other 14.26 6.09 15.19 6.09 14.93 6.09

 LGV 21.79 14.11 21.79 14.11 21.79 14.11

 HGV 22.12 36.83 22.12 36.83 22.12 36.83

Updated
Model:
using May
2021
Databook

 Car Commute 20.55 6.29 20.89 6.29 20.62 6.29

 Car Employer’s Business 30.65 12.68 31.40 12.68 31.09 12.68

 Car Other 14.18 6.29 15.10 6.29 14.85 6.29

 LGV 22.21 13.93 22.21 13.93 22.21 13.93

 HGV 44.24 43.85 44.24 43.85 44.24 43.85

Difference  Car Commute -0.12 0.20 -0.12 0.20 -0.12 0.20

 Car Employer’s Business -0.17 0.18 -0.19 0.18 -0.18 0.18

 Car Other -0.08 0.20 -0.09 0.20 -0.08 0.20

 LGV 0.42 -0.18 0.42 -0.18 0.42 -0.18

 HGV 22.12 7.02 22.12 7.02 22.12 7.02

3.23 To ensure a robust approach, a comparison of the PPM and PPK values in the
May and July 2021 databooks have been undertaken, as shown in Table 3.2.
Assignments have been undertaken and an analysis of the flow differences
show that there is minimal impact in the North Somerset and the main impact is
outside of the area around Bristol. The maximum flow change is around 25
pcus. This shows that the differences between the May and July 2021 TAG
Databooks are negligible and that it is accepted that the May 2021 values can
be used.

Table 3.2: PPM and PPK Values: Updated May 2021 Databook vs July 2021 Databook

AM
Peak

AM
Peak

Inter
peak

Inter
peak

PM
Peak

PM
Peak

ppm ppk ppm ppk ppm ppk

Updated
Model:
using May
2021
Databook

 Car Commute 20.55 6.29 20.89 6.29 20.62 6.29

 Car Employer’s Business 30.65 12.68 31.40 12.68 31.09 12.68

 Car Other 14.18 6.29 15.10 6.29 14.85 6.29
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 LGV 22.21 13.93 22.21 13.93 22.21 13.93

 HGV 44.24 43.85 44.24 43.85 44.24 43.85

July 2021
Databook

 Car Commute 20.55 6.29 20.89 6.29 20.62 6.29

 Car Employer’s Business 30.65 12.70 31.40 12.70 31.09 12.70

 Car Other 14.18 6.29 15.10 6.29 14.85 6.29

 LGV 22.21 13.94 22.21 13.94 22.21 13.94

 HGV 44.24 44.02 44.24 44.02 44.24 44.02

Difference  Car Commute 0.00 0.00 0.00 0.00 0.00 0.00

 Car Employer’s Business 0.00 0.02 0.00 0.02 0.00 0.02

 Car Other 0.00 0.00 0.00 0.00 0.00 0.00

 LGV 0.00 0.01 0.00 0.01 0.00 0.01

 HGV 0.00 0.17 0.00 0.17 0.00 0.17

4. Calibration and Validation of the
enhanced NSSM model

4.1 As stated within the ASR, the model has been enhanced, it has not been
recalibrated and revalidated. However, to ensure that the model has not been
negatively impacted by these changes to the existing NSSM, checks have been
undertaken to make sure that the model still calibrates in line with TAG.

4.2 Significance has been given to calibration in areas where the Local Plan
allocation are likely to be located as well as on main routes across the network.

Model Statistics
4.3 TAG Unit M3-1 §3 provides guidance on the criteria and minimum Base Model

acceptable values to which a highway assignment model should demonstrate
assignment convergence.  Table 4.1 presents the agreed convergence criteria
for the RTM2 models.

Table 4.1: Measures of assignment convergence and Base Year acceptable values

Measure of convergence TAG Unit M3-1

Proximity
(Delta and %GAP)

Less than 0.1%, or at least stable with
convergence fully documented and all other
criteria met.

Stability
(Percentage of links with a flow change
<1%)

Four consecutive iterations greater than 98%
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4.4 The model has been assigned using SATURN version 11.7.04H for the AM, IP
and PM peak models.

4.5 Table 4.2 sets out the convergence statistics for the NSSM enhanced model
compared to the original base model. The table shows the results for the last
four iterations of each assigned peak.

Table 4.2: Convergence Statistics: Base Model

Original NSSM Model Enhanced NSSM model

Time period
Assignment
Loop* %Flows %GAP

Assignment
Loop* %Flows %GAP

AM

17 98.5 0.00096 15 98 0.022

18 98.9 0.00066 16 98.5 0.018

19 99 0.0012 17 98.6 0.018

20 99 0.00065 18 99.1 0.017

IP

9 98.4 0.00004 15 98.4 0.0093

10 98.8 0.00003 16 98.2 0.0074

11 99.5 0.00002 17 98.9 0.0055

12 99.3 0.00003 18 98.9 0.0048

PM

16 98.3 0.0015 16 98.5 0.031

17 98.7 0.0014 17 98.1 0.021

18 98.9 0.002 18 98.5 0.017

19 98.7 0.0014 19 98.7 0.016

* Last four iterations presented, as per the convergence stopping requirement

4.6 As we have increased the simulation area of the base model to areas on the
edge of Bristol and Weston-super-Mare, it is expected that the convergence
results would differ between the two models. The table shows that the
enhanced model converges in less loops than original NSSM in the AM Peak
which shows it is more stable. Although the IP and PM converge in either the
same (in the case of the PM) or in slightly more loops than the original NSSM,
the model still converges well within TAG criteria, which suggests the model is
robust enough in terms of convergence to take forward to forecasting.

4.7 Table 4.3 to Table 4.5 shows model statistics taken from both the original
NSSM and enhanced NSSM model by model peak. The table shows an
increase in travel time and distance for the enhanced model, this is due to
increasing the simulation area and changes to the network in the enhanced
model. This has, in turn, reduced the average speed across the network which
is likely to be attributed to the conversion of more congested areas of the
network, especially in South West Bristol, to simulation.

Table 4.3: Base Model Statistics: Original NSSM vs enhanced NSSM – AM Peak

Original Base Enhanced NSSM

Parameter Simulation Full Model Simulation Full Model

Total travel time
(pcu.hrs) 10,512 66,237 12,625 69,445
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Travel distance (pcu
kms) 667,396 4,241,956 715,322 4,248,539

Average Speed (kph) 63.5 64.0 56.7 61.2

Table 4.4: Base Model Statistics: Original NSSM vs enhanced NSSM – Interpeak

Original Base Enhanced NSSM

Parameter Simulation Full Model Simulation Full Model

Total travel time
(pcu.hrs) 8,049.9 52,244.4 9,337.2 52,150.7

Travel distance (pcu
kms) 574,229.4 3,884,168.8 613,464.2 3,885,308.0

Average Speed (kph) 71.3 74.3 65.7 74.5

Table 4.5: Base Model Statistics: Original NSSM vs enhanced NSSM – PM Peak

Original Base Enhanced NSSM

Parameter Simulation Full Model Simulation Full Model

Total travel time
(pcu.hrs) 10,852.8 64,980.7 13,274.8 68,736.0

Travel distance (pcu
kms) 676,085.8 4,096,456.3 725,319.3 4,105,017.0

Average Speed (kph) 62.3 63.0 54.6 59.7

Link Validation: Link Counts
4.8 The model shows good correlation with observed flows across the majority of

the validation links. The AM, IP and PM models have overall pass rates of 85%,
86% and 88% respectively, and therefore pass the TAG criteria of 85% of links
passing within the simulation area.

4.9 Table 4.6 provides a summary of the proportion of links that are passing in each
peak. Figure 4.1 to Figure 4.3 show the link validation within the enhanced
NSSM. Full results summary can be seen in Appendix C.

Table 4.6: Link Count Validation summary: Original NSSM vs Enhanced NSSM

Time
Period Criteria

Original NSSM Enhanced NSSM

No. of
Counts

No. of
Passing

%
Passing

No. of
Passing

%
Passing

AM Flow < 700 121 102 84% 103 85%
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Time
Period Criteria

Original NSSM Enhanced NSSM

No. of
Counts

No. of
Passing

%
Passing

No. of
Passing

%
Passing

700 < Flow < 2700 39 32 82% 29 74%

Flow > 2700 8 7 88% 7 88%

All Flows 168 141 84% 139 83%

GEH < 5 168 129 77% 128 76%

Overall Pass (GEH
or Flow) 168 143 85% 143 85%

IP

Flow < 700 113 98 87% 98 87%

700 < Flow < 2700 24 20 83% 20 83%

Flow > 2700 8 6 75% 6 75%

All Flows 145 124 86% 124 86%

GEH < 5 145 108 74% 108 74%

Overall Pass (GEH
or Flow) 145 126 87% 125 86%

PM

Flow < 700 119 107 90% 106 89%

700 < Flow < 2700 38 31 82% 31 82%

Flow > 2700 11 10 91% 9 82%

All Flows 168 148 88% 146 87%

GEH < 5 168 141 84% 137 82%

Overall Pass (GEH
or Flow) 168 153 91% 148 88%
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Figure 4.1: Enhanced NSSM: Link validation counts in AM peak
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Figure 4.2: Enhanced NSSM: Link validation counts in Interpeak


























































































































































































































































































































































































































































































































































