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1. Introduction

1.1 Background/Scheme Overview

The ‘A5036 Princess Way – access to the Port of Liverpool’ scheme is intended to address
problems of congestion, pollution and a poor safety record on the route of the A5036 connecting
the Port of Liverpool to the motorway network at Switch Island. The preferred route announced in
2017 proposes to build a new dual-carriageway road through Rimrose Valley in Sefton, connecting
with Princess Way at the southern end of the existing route and Brooms Cross Road at the northern
end. The PRA scheme includes upgrading Brooms Cross Road between the connection with the
new road and Switch Island, and the inclusion of that section into the SRN; and the detrunking of
the existing A5036 between Switch Island and the junction of the new road and Princess Way.
In 2020, a review of the scheme led to the addition of improvements to Switch Island and to the
junction of Princess Way with the A565 Crosby Road South to the scope of the scheme. The
enhanced preferred route is shown in Figure 1-1.

Figure 1-1 Enhanced Preferred Route Announcement (PRA)
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The scheme is being developed under the Project Control Framework (PCF) as the A5036 forms
part of the SRN. As part of the PCF process, projects are expected to follow a standard lifecycle,
which has been divided into defined stages as shown in Figure 1-2.
Figure 1-2 Project Control Framework (PCF)

1.2 Current Status
Following a review of Kier Highways’ recommendations by WSP, the scheme’s allocated
Technical Assurance supplier, National Highways accepted the merits of the arguments put
forward in support of the enhanced PRA scheme, that the new road would not fully deliver against
the scheme objectives without the enhancements proposed. This inevitably had cost implications,
however; and a revised assured estimate produced in early 2022 concluded that the cost would be
£565 million, exceeding the £500 million limit on National Highways’ licence. The scheme
therefore needs to transfer to Tier 1, subject to DfT and HM Treasury agreement.
The move to Tier 1 requires an up-to-date Outline Business Case (OBC). The most recent
approved OBC was produced for PCF Stage 2. Since then, the transport landscape has changed
significantly in respect of:

· The opening of Liverpool 2 container terminal;
· Freeport proposals in the vicinity of the scheme;
· Changing Travel Patterns catalysed by Covid 19;
· Changing patterns of short sea and deep sea trade resulting from the UK’s departure from

the EU; and
· Revised environmental targets.

This means that the OBC is out of date. WSP have been commissioned to update the OBC.
The analytical requirements for the update are the same as those for PCF Stage 3. The updated
OBC will be used to support the scheme’s passage through National Highways’ IDC and IC, and
DfT’s IPDC. PCF Stage 3 will effectively restart at the end of that process.

1.3 Purpose of the Report
The purpose of this report is to document the development of the A5036 model and report on the
suitability of the model for use as the base model in the appraisal of the scheme. The report has
been prepared in line with the specification set out in the Appraisal Specification Report and the
Department for Transport’s Transport Analysis Guidance (TAG).

1.4 Report Structure
This Transport Model Package has been prepared to summarise the development of the base
year traffic model to be used during PCF Stages 1 and 2 of the A5036 scheme.
This document is structured as the following chapters.



A5036 Port of Liverpool

Transport Model Package - Report

 | P02 3

· Chapter 2 provides an overview of the model and the initial starting point for the model
development.

· Chapter 3 outlines the traffic and journey time data that have been used in the development
of the model.

· Chapter 4 outlines the development of the network and zone system, and details the coding
assumptions.

· Chapter 5 outlines the development of the prior demand matrices.

· Chapter 6 outlines the role of matrix estimation in the development of the base model.

· Chapter 7 presents the results of the model convergence and performance.

· Chapter 8 presents the model calibration and validation statistics.

· Chapter 9 outlines the variable demand modelling.

· Chapter 10 provides a summary of the report and conclusions on the suitability of the model.
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2. Model Overview

2.1 Introduction
This section provides an overview of the key features of the base strategic traffic model and the
processes used to develop the base model. The model is referred to as the A5036 model as the
focus is on this alignment and traffic relief thereof.
The A5036 base model will be used to test the Stage 3 design of the project. It will be used to
produce traffic forecasts which will be inputs for economic, social and environmental appraisal of
the scheme as well as scheme design.
The A5036 model is a peak period model, verified as suitable for the delivery of the scheme in the
Base Model Package.

2.2 Software Packages and Versions
The strategic highway model has been developed using SATURN version 11.4.07H.

2.3 Refinement of TPS RTM2 as a starting point
The TPS RTM2 model has been used as a starting point for the development of this model. The
A5036 local area model, refreshed in 2019, was used to provide supplementary detail in the study
area for the scheme, having been updated to review content and reflect the RTM model style of
coding.
This approach was chosen because:
· The TPS RTM2 platform provides the most recent and comprehensive transport model

platform

· The TPS RTM2 has been developed to be compliant with the Department for Transport’s
(DfT) Transport Appraisal Guidance (TAG).

· The scheme traffic is expected to be assigned across a wide area of the country

· The previous A5036 LAM (Local Area Model) provided a detailed model platform which has
been nested within the wider tool.

The extent of the study area of the A5036 is shown in Figure 2-1. The TPS RTM2 network and
zone system have been refined to add more detail to better reflect the conditions around the
A5036 in urban areas of South Sefton and North Liverpool. Information on the revised network and
zone system is provided in section 4.
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Figure 2-1: A5036 location and study area

2.4 Time Periods
The A5036 base assignment model has three time periods, represented by average hours taken
from each time period. The time periods are:
· AM Period (Average of 07:00 – 10:00)

· Interpeak Period (Average of 10:00 – 16:00)

· PM Period (Average of 16:00 – 19:00)

2.5 User Classes
The traffic demand within the A5036 base model has been segmented into three vehicle classes
(Car, LGV and HGV), with cars being split further by trip purpose as retained from the TPS RTM2.
Given the A5036 focus on port traffic the HGV elements of the Port of Liverpool have been
allocated into separate categories.

The user classes are given in Table 2-1.
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3. Summary of Data

3.1 Introduction
The section provides a summary of the data used in the development of the A5036 base model,
including calibration and validation. Further information about the data can be found in the
Transport Data Package Report.

3.2 Traffic Counts for Calibration and Validation
A number of the traffic counts collected and obtained were used in the calibration and validation of
the A5036 base model and are a mix of existing TPS RTM2 data and infill data collected and
collated for the specific purposes of refining local detail. The count data was factored to March
2019 as detailed in the Transport Data Package Report. The majority of the counts were used to
form the screenlines that have been used in the development of the model. Figure 3-1 shows the
location of the traffic counts used in calibration and validation.
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Figure 3-1 Calibration, Validation Count Sites
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Figure 3-2 Journey Time Routes
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Figure 4-1 A5036 LAM Network

A map showing the detailed simulation area is given in Figure 4-2, with both the new A5036
simulation coding and continuation of the RTM simulation area shown. The coding in Liverpool city
centre has been retained from the A5036 LAM as high capacity, fixed speed links. The boundary
of the Detailed Simulation area is also shown on the map, with the rest of the simulation area
forming the Rest of the Fully Modelled Area.
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Figure 4-2 A5036 Model Local Area
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4.3 Model Zone System
The model zone system used in the A5036 model has been refined for this study to better
represent localised trips between The Port of Liverpool and Switch Island, including Netherton and
Litherland areas. This refinement has consisted of splitting Sefton zones between Crosby and
Bootle to smaller entities at a Lower Super Output Area (LSOA) level. There were several reasons
for this outlined below.

· Some of the original RTM zones in the A5036 catchment were urban areas with significant
demand, requiring more granular representation. Having large trip end volumes could lead to
issues in forecasting and in the economic appraisal, therefore splitting zones at this stage
was necessary.

· Spatial heterogeneity or differentiation of land uses can be better represented by
disaggregation, separating residential from commercial land uses and differentiating specific
port areas and uses.

· More detailed network structure in the A5036 model necessitates change to the
oversimplified RTM urban network. This provides for more localised routing, requiring
detailed network centroid access and egress points to enhance model stability compared to
multiple loading point zones where route choices can be impacted by non-modelled
elements.

The zone system in the fully modelled area is shown in Figure 4-3.
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Figure 4-3 Model Zone System around the A5036
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Outside of the Detailed Simulation Area, the existing zone system has been retained and Figure
4-4 shows the wider zone system with the zones grouped by region. In total, there are 2,229
zones.

Figure 4-4 A5036 Model Zone System

4.4 Centroid Connectors
Centroid connectors define the locations where trips from zones are loaded onto the network. The
disaggregation of zones required changes to some existing connectors and the addition of new
connectors to be added for new zones.
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Figure 4-5 A5036 Additional Links
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5. Prior Matrix Development

5.1 Introduction
This section details the formation and development of the prior matrices.

5.2 A5036 model Prior Matrices
The A5036 base year model matrices have been developed using the TPS RTM2 prior matrices
as a starting point. The TPS RTM2 prior matrices were derived primarily from 2019 mobile phone
data procured by National Highways. Significant additional data verification, processing, and
adjustment, including the synthesis of shorter distance trips, was undertaken to develop the final
prior matrices.
The detailed TPS RTM2 matrix development methodology is documented in the RTM2 Matrix
Development Report (National Highways, February 2022).

5.3 Zone Disaggregation
The creation of the A5036 model prior matrices from the TPS RTM2 prior matrices follows the
below steps:
Step 1 – A5036 zone plan
The A5036 zone plan was created by dividing the TPS zones within the core part of the study area
in order to have the required level of zonal refinement in the core area of the model. Outside of the
core area, the A5036 model zone plan will remain the same as that for the TPS RTM2. The zones
in the core area of the model are shown in Figure 5-1 below.

Figure 5-1: A5036 Core Area Zone Map
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Step 2 – Estimate zone splits
Where the TPS RTM2 model zone was to be subdivided into 2 or more zones for the A5036
model, estimations were made of the proportions of the tripends within the TPS RTM2 model zone
that would be allocated to the A5036 model zones. The subdivision used LSOA population data
and job data by workplace zones to estimate proportions for division. The disaggregation turned
the 10,928 zones in the TPS RTM2 model into 11,145 zones in the A5036 model.
Step 3 – Generate Synthetic Matrix of A5036 zones
Gravity modelling principles were used to generate synthetic Origin-Destination trip matrices for
the A5036 zones based on the TPS RTM2 matrix trip ends subdivided using the zone split
proportions calculated in Step 2.
Step 4 – Disaggregation of TPS RTM2 model
The TPS RTM2 model trip matrices were then disaggregated into the A5036 zones. For the split
zones, the distribution splits were proportional to those from the gravity model in Step 3.
Furnessing was undertaken to fix the tripends in accordance with those in Step 2.
The disaggregated model matrices were then used as prior matrices, to be adjusted using
calibration with observed traffic counts.
The process described above is summarised in Figure 5-2.

Figure 5-2: Zone Disaggregation Process
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Figure 5-4  Trip Length Distribution of theA5036 Prior - AM Period

Figure 5-5  Trip Length Distribution of the A5036 Prior - IP Period
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Figure 5-6 Trip Length Distribution of the A5036 Prior - PM Period

Figure 5-4 to Figure 5-6 show there are with the prior matrix assignment, the trip length distribution
indicates that there are a large number of short distance trips and fewer medium distance trips.
There is a larger number of trips of between 15km and 20 km length.
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6.4 Screenlines
Screenlines have been defined to ensure the correct volume of traffic enters and leaves certain
areas of the model. The screenlines are made up of a series of counts and the total observed and
model flows are compared.
Figure 6-1 shows the location of the local A5036 screenlines, Figure 6-2 shows the TPS RTM2
model calibration and validation screenlines, and Table 6-2 presents the number of links that make
up each of the individual screenlines.
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Figure 6-3 Calibration Links based on Total Flow - AM Period
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Figure 6-7 Trip Length Distribution for All Vehicles - IP Period

Figure 6-8 Trip Length Distribution for All Vehicles - PM Period

Figure 6-6 to Figure 6-8 show the trip length distributions of the Prior and Post ME models are
similar. The largest proportional change is a decrease in trips in the 0-5km distance band in all
three time periods.
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Figure 7-1 Validation Links based on Total Flow - AM Period
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Figure 7-2 Validation Links based on Total Flow - IP Period
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Figure 7-3 Validation Links based on Total Flow - PM Period
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Figure 7-4 Journey Time Routes
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Figure 7-5 Cumulative Journey Time Route 9 Eastbound - AM period

Figure 7-6  Cumulative Journey Time Route 1 Northbound - IP period

Figure 7-7  Cumulative Journey Time Route 1 Northbound - PM period
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Figure 7-8  Cumulative Journey Time Route 1 Southbound - AM period
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Figure 7-9  Cumulative Journey Time Route 1 Southbound - IP period

Figure 7-10  Cumulative Journey Time Route 1 Southbound - PM period
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The figures show the cumulative journey time is a relatively good fit to the observed and are within
the 15% margins overall across the route.
Journey time graphs detailing the modelled and observed journey times in sections along the other
routes are presented in Appendix D.

7.5 Route Choice Validation
Route choice validation has been undertaken to ensure the routing between zones is logical.
Twenty modelled routes have been checked against Google Maps for the accuracy of the routing
in the model.
From the routing checks, it is considered that the routing in the model is logical and realistic.

7.6 Matrix Stress Test
As suggested in TAG M3.1, a stress test of the A5036 base model undertaken to check if any
undetected errors in the network were present. This was undertaken with a 20% growth rate in
traffic applied to the Post ME matrices.
All models converged to an acceptable level of convergence. On inspection of the stress test
models, it was noted there were large delays in the network around Burton-on-Trent and
Swadlincote in all time periods. The loading of the two zones was changed to load onto spigots as
the zones are located in the Rest of the Fully Modelled Area so had not been previously changed.
Following the changes, delays were reduced to an acceptable level in this area and the changes
were implemented to the Prior and Post ME networks presented in this report.
A further stress test was carried out with a 20% growth rate in traffic. All time periods converged to
an acceptable level and no further changes were required.







A5036 Port of Liverpool

Transport Model Package - Report

 | P02 94

9. Variable Demand Modelling

9.1 Introduction

A variable demand model has been developed for the A5036 Port of Liverpool Model. This section
outlines the approach to constructing the variable demand model and parameters for use in the
forecasting.

9.2 Approach to Variable Demand Modelling

The principles applied to develop the variable demand model follow DfT guidance, set out in TAG
Unit M2-1: Variable Demand Modelling.

The established Trans Pennine South 2 RTM (TPS RTM2) demand model has been used as the
basis for variable demand for the A5036 model. The TPS RTM2 demand model uses DIADEM, or
the DfT’s ‘Dynamic Integrated Assignment and Demand Modelling’ software which provides a tool
for modelling multi-stage demand models from SATURN assignments. This tool allows
incremental hierarchical logit modelling of the following in line with TAG:

· Trip frequency,
· Mode choice,
· Distribution and;
· Time of day choice



A5036 Port of Liverpool

Transport Model Package - Report

 | P02 95

Figure 9.1 illustrates how DIADEM interfaces with SATURN and, if required a PT model.

Figure 9-1 DIADEM Software Structure

The premise of variable demand modelling is that any change in travel cost due to traffic
intervention or changes in travel demand is liable to either induce or suppress traffic. Any
proposed improvements will likely make journeys quicker and cheaper for existing users by
relieving congestion in the network and as such users will either re-route from other less appealing
roads, change the destination of travel where previously inaccessible locations now become
available, or shift travel from public transport to car and generate new trips that previously did not
travel.

9.3 TPS RTM2 Variable Demand Model Development

National Highways Trans Pennine South 2 Transport Model (TPS RTM2) was developed to
represent the strategic road network and other roads of importance specifically with the aim of
being used to assess schemes on the National Highways network. The area affected by the
A5036 scheme is covered by the TPS RTM2 which has been validated to appropriate standards
for a strategic model throughout the model area. However, the level of detail included in the study
area is insufficient to fully understand the impact of the A5036 scheme to be assessed. To provide
more detail in the scheme area, 39 TPS RTM2 zones were replaced with 256 split zones
increasing the number of zones in the A5036 model to 2,229.  TPS RTM2 zonal demand was
apportioned to the split zones using proportions estimated from a gravity model created from NTS
trip data. The process has been described above in Section 5.  The model has therefore been
subject to alterations to improve the representation of the scheme study area whilst retaining the
overall model structure and data already in use.

TPS RTM2 has been used to generate a base model for use in the study, with the above
mentioned network and zone system changes so that the established demand model can
implemented for the A5036 scheme, without the need to create a new demand model for the
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study. The existing TPS RTM2 demand model has being used with the calibrated model
parameters and realism testing undertaken to ensure the model is still performing within expected
parameters with the updated and recalibrated A5036 model.

Key TPS RTM2 model parameters, across the demand and supply models are listed below.
Time Periods

· AM average hour (07:00 to 10:00)
· Inter Peak average hour (10:00 to 16:00)
· PM average hour (16:00 to 19:00)

Number of model zones:
· 2,229 in the A5036 model

Assigned user classes (Highway):
· Car Employers Business
· Car Commute
· Car Other
· Light Goods Vehicles
· Heavy Goods Vehicles

Public Transport (PT) trip matrices:
· Rail commuting
· Rail Other
· Rail Employers business

VDM segments:
· Home Based Employers Business
· Home Based Commute
· Home Based Other
· Non Home Based Employers Business
· Non Home Based Other
· Fixed – Employers Business
· Fixed – Commute
· Fixed – Other
· Fixed - Light Goods Vehicles
· Fixed - Heavy Goods Vehicles

VDM modal coverage:
· Highway
· Rail based Public Transport

VDM model responses:
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10. Summary and Conclusion

10.1 Summary
This report has detailed the development and key features of the National Highways Port of
Liverpool (A5036 model) base model with a base year of 2019. The model has been developed to
be able to test the A5036 scheme.
The TPS RTM2 was used as the starting point for developing the model principally due to the
coverage of the network and existence of matrices and traffic data. Further data obtained for this
study has also been used in the development of the model. Both the network and the zone system
were refined to improve the accuracy of the representation of the network and movements on and
around the A5036.
Matrix estimation has been undertaken to calibrate the model and factor the model flows so they
are closer to the observed flows. It has been demonstrated that the impact of matrix estimation on
the models has been suitably minimised in line with TAG.
In all three time periods, the model meets the TAG requirements for calibration for screenlines and
links. The models also validate to a reasonable standard that is considered suitable for the
model’s purpose. Journey time routes across the model have been validated in each time period
with nearly all routes meeting the TAG criteria.
Of particular importance is the A5036, for which additional count data has been applied to derive
local screenlines and links for calibration and validation.  Link flows on and around the A5036 are
close to the observed flows in all time periods. The journey time route on the A5036 also provides
a good representation of the observed data.
A variable demand model has been developed in line with the guidance in TAG and realism
testing has been undertaken. The overall elasticities meet the TAG criteria, and the detailed
values are either within or close to being within acceptable ranges.

10.2 Conclusion
In conclusion, it is considered the model is a good representation of the 2019 conditions.
Therefore, the A5036 model can be considered fit for purpose and suitable to take forward as the
base model in the assessment of the A5036 Port of Liverpool scheme.




