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1 Introduction 

1.1 Background 

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 below.  

Figure 1-1 Enhanced Preferred Route Announcement (PRA) 

 

1.2 Current Status of the Project 

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 
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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This means that the OBC is out of date.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 were commissioned to update the economic, 
strategic and environmental appraisals of the scheme.. 

The analytical requirements for the update are the same as those for PCF Stage 3. . 

1.3 Purpose of the Forecasting Package Report 

This Transport Forecasting Package summarises the work carried out in the development of 
the strategic future year forecast highway models used for the assessment of the scheme. 

This report describes the scheme, the highway model attributes, the process undertaken to 
derive the future year demand and develop the highway network, and details of the results of 
the future year highway models in relation to the scheme. 

The forecasts are for both the Do Minimum and Do Something scenarios. The Do Minimum 
traffic forecasts represent the existing highway network with modification to represent 
schemes which are currently committed to be constructed within the forecast horizon. The Do 
Minimum provides a baseline against which the scheme can be assessed.  This report details 
the testing and forecasts for the Core scenario. The Core scenario is constrained to NTEM 
growth and includes committed development.  

1.4 Scheme Objectives 

The project objectives have been derived from issues identified within the Port Access 
Sterring Group (PASG) Feasibility Study, produced by Atkins in 2015. These are subject to 
change as a result of the additional assessments undertaken during the PCF Options phase. 
The project objectives summarised for the PCF Options phase are outlined below; 

 Contribute to economic growth; 

 Improve the operation and efficiency of the existing transport network; 

 Support employment and residential/ commercial development opportunities; 

 Deliver capacity enhancement to the SRN; 

 Improve connectivity and community cohesion; 

 Provide maximum value for money; 



 A5036    
PCF Stage 3: Traffic Forecasting Package 
 

10 
P01 

 Improve safety for all road users; and 

 Minimize detrimental environmental impacts and offset by mitigation measures. 

The proposed Scheme will contribute to the key performance indicators and performance 
indicators as outlined in the National Highways Delivery Plan (2020/2025).  

1.5 Structure of the Report 

This report is structured in accordance with the Product Description Sheet currently available 
on the National Highways Major Projects Project Control Framework (NH MP PCF) online 
portal. 

The remainder of this document therefore includes the following sections: 

 Section 2: Summary of Previous Work and Option Assessment , 

 Section 3: Forecasting Approach, 

 Section 4: Forecast Assignment Results, 

 Section 5: Summary. 
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3 Forecasting Approach 

3.1 Introduction 

This chapter discusses the transport forecasting methodology. 

3.2 Forecasting Overview 

This section outlines the overall approach to demand traffic forecasting from the 2019 base 
year, including forecast years and scenarios as well as the overall methodology for 
forecasting transport demand and supply. This has been undertaken in accordance with DfT 
Transport Analysis Guidance (TAG), with reference to specific TAG Units noted in the 
relevant Sections below.  

3.3 Model Development 

A base model has been developed for use on the ‘A5036 Princess Way – access to the Port 
of Liverpool’ scheme.  The model is an adaptation of the Trans-Pennine Study Regional 
Transport Model 2 (TPS RTM2) Highway Model.  The A5036 model included refinement in 
the network and demand data in the core study area, encompassing Merseyside and West 
Lancashire. 

As with the TPS RTM2, the A5036 model area is divided into a fully modelled area (The TPS 
RTM2 study area) and an external area (the rest of the UK). The fully modelled area consists 
of a ‘Detailed Simulation Area’ which covers the area between Formby, Liverpool City Centre 
and the M57. The network for the ‘Detailed Simulation Area’ was taken from the A5036 Local 
Area model (LAM) previously developed for this study. The zoning system in this area was 
refined by dividing the TPS RTM2 zones into smaller zones. The Rest of the Fully Modelled 
Area remained the same as in the TPS RTM2. Outside of the Fully Modelled Area is the 
External Area, which was coded as a buffer network. The network and zone system of the 
external area was also not changed from the TPS RTM2. 

Observed data obtained for the A5036 LAM development has also been used in the 
development of this mode, along with additional observed data use in the construction of the 
Liverpool City Region 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.   

3.4 Time Periods 

The base model has three time periods, and each model represents an average hour within 
the time period. The time periods are: 

 AM Period (Average hour 07:00 – 10:00); 

 Interpeak (IP) Period (Average hour 10:00 – 16:00); and 

 PM Period (Average hour 16:00 – 19:00) 

3.5 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. The user 
classes are given in Table 3-1. 
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3.9 Development Uncertainty Log 

The Uncertainty Log was developed for developments within Merseyside and West 
Lancashire. Data already compiled for the Liverpool City Region Model was utilised. 

Developments that are considered to be ‘near certain’ or ‘more than likely’ were included 
within the development log. 

A copy of the uncertainty log is included in Appendix A.   

3.10 Reference Case Trip Matrix Construction 

The requirement as set out within Unit M4 states that the estimates of demand for the core 
scenario should be constrained to NTEM forecasted growth. Constraining to NTEM was 
achieved by limiting trip totals at the zone level to those forecast in TEMPRO v8.0. 
Constraining was applied to each Local Government District within the TPS RTM2 study area 
and to within each Region outside of this area. As some zones include significant 
development trips which exceed TEMPRO growth, the growth in other zones within the same 
district or region was reduced to ensure that the overall district or region remained within the 
NTEM growth constraint. 

There were cases where the total development trips were greater than the constrained total 
growth. In these cases, the background growth was assumed to be zero, and the 
development trips were reduced, such that the overall trips were within the growth constraint. 

Trip rates were applied to the employment and housing development sites to calculate the 
number of trip ends due to the developments. The trip rates were obtained from the Trics 
database for suitable land use types.  The trip rates from the TRICS database are given in 
Appendix A. 

The constraints were applied to calculate forecast trips ends, which were applied to the base 
year matrices using furnessing. A separate Development matrix was created from the trips 
ends calculated from Trics, with distribution for each development zone obtained from a 
suitable doner zone, in terms of land use and location, within the base model. The 
development matrices were added to the furnessed base matrices to create the forecast 
reference matrices.  LGV and HGV growth was based on growth factors from RTP (2022). 
These factors were applied to the base year matrices. As with the car forecast matrix, the 
growth was adjusted to account for development trips, the overall total constrained to RTP 
forecast growth at district level. 

A summary of the forecasting approach is included in Table 3-2. 

  





 A5036    
PCF Stage 3: Traffic Forecasting Package 
 

16 
P01 

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 
Light Goods Vehicles (Fixed Demand) 
Heavy Goods Vehicles (Fixed Demand) 

 VDM modal coverage 

Highway 
Rail based Public Transport 

 VDM model responses 

Time of Day 
Mode 
Distribution 

Reference travel costs for the 2031, 2046 and 2061 forecast scenarios have been pivoted off 
the 2019 calibrated highway assignments for each model time period providing travel cost 
differences for input to the logit demand model. 

The generalised costs used for the SATURN highway assignments and DIADEM variable 
demand model have been obtained from the latest DfT TAG Databook v1.20.2 (January 
2023) using behavioural values of time and distance for each forecast year.   

The uncertainty log has been developed to identify the location, size, timing and likelihood of 
future developments in the study area as described in Section 3.11.  24 hour trip productions 
and attractions, required for the demand model, have been derived as follows: 

 Split forecast car OD trips into from home, to home and non home based trips using 
proportions calculated from the TPS RTM2 model; 

 Factor inter peak matrices using NTEM to estimate off peak demand;  
 Calculate 24 PA matrices for home based cars by adding time period home base car 

matrices and halving the total to convert from OD to PA;  
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Figure 3-4 Princess Way roundabouts shown in SATURN 

 

Figure 3-5 Brooms Cross Junctions shown in SATURN 
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Journey times along the M57 and A59 (Figure 4-3) have been extracted and are shown Table 
4-32 to Table 4-49.  They show the journey time saving that the scheme has on these 2 key 
routes. 

Figure 4-3 Journey time routes 10 and U5 
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5 Summary 

5.1 Model Development and Convergence 

This Section summarises the testing and forecasts for the Core scenario. The Core scenario 
is constrained to NTEM growth and includes committed development. The preferred scenario 
has been tested and forecasted for three time periods (AM, IP and PM), three forecast years 
(2031, 2046, 2061) and three growth scenarios (low economy, core and high economy).  The 
forecast networks and matrices were developed following the current TAG guidance. 

For forecasting, reasonable and stable results were achieved with both the highway 
assignment model and variable demand model. The % gap and flow change highway 
assignment model convergence criteria are met for all scenarios, years, and periods for the 
models; therefore it was considered that the models are suitable for use in this study without 
further refinement.  

Some model noise was detected in areas of the model quite far from the core area. 
“Masking” of these areas from which benefits due to the scheme are not expected will ensure 
that the model noise will not have an impact on the economic benefits of the scheme. 

5.2 Model Output Summary Statistics 

Travel times, distances and average speeds for each scheme option were extracted from the 
relevant forecast models in each time period and forecast year, as part of the general 
summary statistics for each model and are presented in Section 4. 

Traffic flow differences were modelled and compared between a Do Minimum scenario, and 
each scheme option, for the future years 2031, 2046 and 2061, in each modelled time period 
– AM peak, inter-peak and PM peak. The key takeaway points for all options in each 
modelled forecast year, are set out in Section 4, whilst the difference plots for all scheme 
options, in each modelled year and time period are presented in Appendix B. 

A5036, M57 and A59 Journey times for each scheme option were extracted from the relevant 
forecast models in each time period and forecast year and are presented in Section 4. 

The forecast results are summarised in Table 5-1 for Do Something. 
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Appendix D: Comparison of Core Growth Traffic Flows: DM vs 
DS 

Appendix D shows the differences in flow between the DM and DS, from the SATURN model. 
The plots only show the differences in existing links. The flows on the new scheme are not 
shown. 

2031 Comparisons 

Figure D-0-1 to Figure D-0-3 show the difference in traffic flow between the Do Minimum 
scenario and Do Something scenario in the future year 2031. 

 

 

Figure D-0-1 DM vs DS 2031 AM 
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Figure D-0-2 DM vs DS 2031 IP 

  



   Appendix D: Comparison of Core 
Growth Traffic Flows: DM vs DS

 

8 
P01 

 
 

 

Figure D-0-3 DM vs DS 2031 PM 
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2046 Comparisons 

Figure D-0-4 to Figure D-0-6 show the difference in traffic flow between the Do Minimum 
scenario and Do Something scenario in the future year 2046. 

 

 

Figure D-0-4 DM vs DS 2046 AM 
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Figure D-0-5 DM vs DS 2046 IP 

 

 

Figure D-0-6 DM vs DS 2046 PM 
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2061 Comparisons 

Figure D-0-7 to Figure D-0-9 show the difference in traffic flow between the Do Minimum 
scenario and Do Something scenario in the future year 2061. 

 

 

Figure D-0-7 DM vs DS 2061 AM 
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Figure D-0-8 DM vs DS 2061 IP 

 

 

Figure D-0-9 DM vs DS 2061 PM 
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Appendix E: Comparison of Low Growth Traffic Flows: DM vs DS  
2031 Comparisons 

Figure E-0-1 to Figure E-0-3 show the difference in traffic flow between the Do Minimum 
scenario and Do Something Scenario in the future year 2031. 

 

Figure E-0-1 DM vs DS 2031 AM 
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Figure E-0-2 DM vs DS 2031 IP 
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Figure E-0-3 DM vs DS 2031 PM 
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2046 Comparisons 

Figure E-0-4 to Figure E- 0-6 show the difference in traffic flow between the Do Minimum 
scenario and Do Something Scenario in the future year 2046. 

 

 

Figure E-0-4 DM vs DS 2046 AM 

 

 

Figure E-0-5 DM vs DS 2046 IP 
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Figure E- 0-6 DM vs DS 2046 PM 
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2061 Comparisons 

Figure E-0-7 to Figure E-0-9 show the difference in traffic flow between the Do Minimum 
scenario and Do Something scenario in the future year 2061. 

 

 

Figure E-0-7 DM vs DS 2061 AM 
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Figure E-0-8 DM vs DS 2061 IP 

 

 

Figure E-0-9 DM vs DS 2061 PM 
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Appendix F: Comparison of High Growth Traffic Flows: DM vs 
DS  

2031 Comparisons 

Figure F-0-1 to Figure F-0-3 show the difference in traffic flow between the Do Minimum 
scenario and the Do Something scenario in the future year 2031. 
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Figure F-0-1 DM vs DS 2031 AM 

 
 

 

Figure F-0-2 DM vs DS 2031 IP 
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Figure F-0-3 DM vs DS 2031 PM 
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2046 Comparisons 

              
Figure F-0-4 DM vs DS 2046 AM 

 Figure F-0-5 to Figure F-0-7 show the difference in traffic flow between the Do Minimum 
scenario and the Do Something scenario in the future year 2046. 

 

 

Figure F-0-5 DM vs DS 2046 AM 
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Figure F-0-6 DM vs DS 2046 IP 

 

 

 

Figure F-0-7 DM vs DS 2046 PM 
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2061 Comparisons 

Figure F-0-8 to Figure F-0-10 show the difference in traffic flow between the Do Minimum 
scenario and the proposed options in the future year 2061. 

 

 

Figure F-0-8 DM vs DS 2061 AM 
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Figure F-0-9 DM vs DS 2061 IP 

 

 

 

Figure F-0-10 DM vs DS 2061 PM 
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Appendix G: Port of Liverpool Freight Forecasting  
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Page 1

PORT OF LIVERPOOL FREIGHT TRAFFIC GROWTH
The A5036 Port of Liverpool Forecast model employed growth from TEMPRO8 for cars and from NTP22
for LGV and HGV, with the exception of the freight traffic from the Port of Liverpool itself. For the latter,
growth has been calculated from information from the Great Britain Freight Model (GBFM).

The GBFMv5 Report (Great Britain Freight Model version 5 – 2022 Updates for DfT, MDS Transmodal,
June 2022) provides projected growth at the Port of Liverpool specifically for containerised RORO (Roll On-
Roll Off) and containerised LOLO (Lift On-Lift Off) traffic, as shown in Table 1.

Table 1: RORO and LOLO projections at the Port of Liverpool (thousand units)

YEAR RORO LOLO

2015 461 304

2018 611 347

2019* 574 342

2021 424 324

2026 546 374

2031 609 409

2036 658 440

2041 778 476

2046 931 511

2051 1,120 548

2056 1,272 584

2061 1,419 617

*interpolated from 2018 and 2021 values

From the above numbers, growth for RORO and containerised LOLO freight to and from the Port of
Liverpool weas calculated as shown in Table 2.
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Table 2: Increase in RORO and LOLO traffic at the Port of Liverpool

Years RORO
Increase

LOLO
increase

2019 to 2031 6% 19%

2019 to 2046 62% 49%

2019 to 2061 147% 80%

The Port of Liverpool includes RORO and LOLO traffic, but in addition, also other types of freight including
the movement of bulk goods. It has been assumed that NTP22 based growth factors apply to the non-
RORO/LOLO traffic.

PORT OF LIVERPOOL ZONES
The A5036 Model divides the Port of Liverpool docks into five zones as shown in Figure 1 and listed below
in Table 3.

Table 3: Port of Liverpool Zones in A5036 Model

Zone Description Freight Type Entry Point

11462 Seaforth Dock and P&O
Ferries

RORO,LOLO and
bulk

Seaforth Gate

16467 Seaforth Dock and P&O
Ferries

RORO,LOLO and
bulk

Seaforth Gate

17011 Gladstone Dock and
Alexandra Dock

bulk Strand Road

18016 Langton Dock/Brocklebank
Dock – Seatruck Terminal

RORO and bulk Millers Bridge

16962 Canada/Huskisson Docks bulk Bankfield Street
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Figure 1: Port of Liverpool Zones in A5036 Model

Of the above zones, 17011 and 16962 do not have any RORO or LOLO trips, and therefore NTP22 growth
is assumed to apply, similar to growth for HGV trips in the rest of the model. Zones 11462, 16467 and
18016 have RORO or LOLO freight operations, and therefore specific growth rates derived from the GBFM
have been applied to these zones.
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SURVEY OF PORT FREIGHT TRAFFIC
A survey of the freight traffic using the Seaforth/Crosby Gate was undertaken using video footage obtained
at the location. The survey results are given in Table 4.

Table 4: Seaforth Gate Survey Results

Freight type Number of freight
vehicles

% Share

LOLO 1,170 51%

GRAIN 299 13%

RORO 313 14%

AGGREGATE 205 9%

CHEMICAL 112 5%

OTHER 208 9%

TOTAL 2,307 100%

From the above results, the proportions of freight using the Seaforth Gate (zones 11462 and 16467) were
calculated as given in Table 5.

Table 5: Freight Type at Seaforth Gate

Freight type Number of freight
vehicles

% Share

LOLO 1,170 51%

RORO 313 14%

OTHER 824 36%

In the absence of data, an assumption has been made for zone 18016 (Langton Dock/Brocklebank Dock –
Seatruck Terminal) that the proportion of RORO to other freight (ie not including LOLO) is the same as at
the Seaforth/Crosby Gate, as shown in Table 6.
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Table 6: RORO to other freight proportions at zone 18016

Freight type Number of freight
vehicles at Seaforth

% Share

RORO 313 27.5%

OTHER 824 72.5%

GROWTH FACTORS
The growth factors calculated from the GBFM data was weighted using the freight type proportions
calculated from the Seaforth/Crosby Gate video survey. For the non RORO/LOLO traffic, a factor from
NTP22 was also used.

The growth factors are summarised in Table 7.

Table 7: Growth Factors for Port Zones

Year
RORO
growth

LOLO growth NTP Growth*

Growth at Seaforth
Container

Terminal/Liverpool2
Terminal/P&O zones

(zones 11462 and
16467)

Langton/Brocklebank
Dock/Seatruck Zone

(zone 18016)

2019 to 2031 1.062 1.195 1.063 1.130 1.063

2019 to 2046 1.623 1.492 1.134 1.382 1.269

2019 to 2061 2.474 1.802 1.179 1.671 1.535

*weighted from regional NTP factors based on GBFM data on registration of vehicles using Port of Liverpool.




