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1 Introduction  

1.1 New M4 Scheme Background 

The M4 in South Wales forms part of the Trans-European Transport Network 
(TEN-T), which provides connections throughout Europe by road, rail, sea and 
air.  The M4 plays a key strategic role in connecting South Wales with the rest of 
Europe, providing links to Ireland via the ports in South West Wales and to 
England and mainland Europe to the east.  It is a key east-west route being the 
main gateway into South Wales and also one of the most heavily used roads in 
Wales. 

In March 1989, the Secretary of State for Wales commissioned the South Wales 
Area Traffic Survey (SWATS) to review traffic patterns over part of the trunk 
road network in South Wales in order to identify problem areas and propose 
possible solutions. The SWATS Report (1990) identified the need for substantial 
improvement to the M4 to address a growing capacity issue on the motorway, in 
particular the section between Magor and Castleton.  As a consequence, a 
proposal for a new dual 3-lane motorway (to be known as the M4 Relief Road) 
was included in the Welsh Trunk Road Forward Programme in 1991. 

This proposal was the subject of public consultation during 1993 and 1994, 
following which the Preferred Route for the M4 Relief Road was announced in 
1995, and subsequently modified in 1997 to allow for development of the LG site 
at Duffryn. 

In December 2004, the Minister for Economic Development and Transport 
reported on the outcome of his review of transport programmes. One of the 
conclusions was that additional capacity was required on the M4 motorway in 
South East Wales, in order to reduce congestion, improve resilience and remove 
an obstacle to greater prosperity along the whole corridor through to Swansea and 
West Wales.  

In addition to widening the motorway north of Cardiff, the Minister announced 
proposals to develop a New M4 south of Newport between Magor and Castleton. 
At the same time, it was announced that the existing route could include priority 
measures for public transport and multiple occupancy vehicles. This meant that 
the M4 Relief Road scheme was re-named as the New M4 Project and advanced 
from the óOn Holdô category into Phase 2 of the Trunk Road Forward Programme, 
ie schemes that could start on site by 2010, subject to the satisfactory completion 
of statutory procedures and availability of finance. 

Following a review of the Preferred Route and the Junction Strategy, the proposed 
scheme was amended to take account of the deletion of the Duffryn Link from the 
Newport UDP and the cessation of steelmaking activities at the Corus site at 
Llanwern. 

A base year traffic model for the M4 study area was developed and validated for a 
2005 base year, and this model has formed the basis for all subsequent traffic 
forecasts and analyses produced for the project to date. 
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The Design Manual for Roads and Bridges
1
 states that in assessing the validity of 

a traffic model and the adequacy of its output as an intended base for forecasting, 
where the trip information relies largely upon observations made more than about 
six years ago it will be necessary to ensure that this information is still valid by 
undertaking a ópresent year validationô. In order to meet this requirement and 
ensure that the traffic model would continue to provide a valid source of traffic 
forecasts to support the Project, the base year traffic model has been updated and 
revalidated to current traffic count information. The validation of the updated 
model is documented in a separate report.

2
 

1.2 Objective of this Report 

The main objective of this Traffic Forecasting Report is to document the 
development of the updated future year traffic models, including the methods and 
assumptions adopted and to demonstrate that these are consistent with best 
practice guidance.   

This report also presents the updated future year traffic forecasts, which will 
inform the operational, economic and environmental evaluations of the New M4 
Project.   Evaluation is undertaken through comparison of a óDo-Somethingô case 
(the future year scenario with the New M4 motorway) against a óDo-Minimumô 
case (the future year scenario without the New M4). 

1.3 Report Structure 

This report details the development of and output from the updated forecast year 

traffic models. 

 

Following this introduction the report is structured as follows: 

Chapter 2 provides an overview of the traffic model development; 

Chapter 3 details the changes to the traffic model network to reflect future year 
changes to the highway network; 

Chapter 4 details the methodology used to produce future year trip matrices; 

Chapter 5 details the effects of variable demand modelling; 

Chapter 6 provides in-depth information on the forecast assignments; and 

Chapter 7 summarises the main points of the report.  

                                                 
1
 Design Manual for Roads and Bridges, Volume 12, Section 1, Part 1, Traffic Appraisal Manual, 

Department for Transport,  November 1997 
2
 New M4, Magor to Castleton - Local Model Validation Report, Ove Arup and Partners, 

November 2012 
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2 Model Background 

2.1 Introduction  

This report presents forecasts of future year traffic flows to enable the operational, 
economic and environmental assessments of the New M4 Project to be 
undertaken.  It also provides a description of the methods and assumptions used in 
preparing the forecasts. 

The basis for forecasting is the updated base year traffic model which has been 
validated in accordance with the Design Manual for Roads and Bridges (DMRB)

3
.  

The development and the validation of the updated traffic model has been detailed 
in the Local Model Validation Report (LMVR)

4
. 

Both the base year and the forecast year traffic models use the SATURN 
modelling suite (Simulation and Assignment of Traffic in Urban Road Networks). 

Two future years have been defined for the traffic forecasting in accordance with 
guidance, namely the year of scheme opening, 2020, and a design year which is 
the fifteenth year after scheme opening, 2035.   

A large number of web-based Transport Analysis Guidance (WebTAG) 
documents are made available by the Department for Transport (DfT) 
(www.webtag.org.uk).  WebTAG Unit 3.10.1

5
 prescribes the use of Variable 

Demand Modelling in forecasting mode for schemes with a capital cost of more 
than £5 million. Variable Demand Modelling has therefore been used in the traffic 
forecasting for the New M4 Project. 

2.2 Modelled Time Periods 

Traffic forecasts for three modelled time periods were developed representing a 
typical weekday: 

AM Peak Hour (08:00-09:00); 

Interpeak Hour (13:00-14:00); and 

PM Peak Hour (17:00-18:00). 

  

                                                 
3
 Design Manual for Roads and Bridges, Volume 12, Section 2, Part 1, Traffic Appraisal in Urban 

Areas, Department for Transport, May 1996 
4
 New M4, Magor to Castleton - Local Model Validation Report, Ove Arup and Partners, 

November 2012 
5
 Transport Analysis Guidance, Variable Demand Modelling ï Preliminary Assessment 

Procedures, TAG Unit 3.10.1, Department for Transport, June 2006 

file://global/europe/Cardiff/Jobs/117000/117300-00/4%20Int%20Proj%20Data/4-50%20Reports/4-50-141%20Model%20Update%20Traffic%20Forecasting%20Report/www.webtag.org.uk
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2.3 User Classes 

The following five vehicle types and trip purposes have been considered: 

Car ï employerôs business trips; 

Car ï commuter trips; 

Car ï other trips; 

Light goods vehicle (LGV); and 

Heavy goods vehicle (HGV). 

2.4 Generalised Costs 

Travel cost in SATURN is represented by time and distance coefficients, which 
are expressed in terms of pence per minute (PPM) and pence per kilometre (PPK).  
The generalised cost of each trip can then be calculated based on these 
coefficients.  The generalised cost coefficients used in the base model are based 
on data given in WebTAG Unit 3.5.6

6
, which provides values of time, occupancy 

figures, purpose splits, GDP growth rates and vehicle operating costs that are 
recommended by the Department for Transport (DfT) for use in the economic 
appraisal of transport projects.  

Tables 1 and 2 in Unit 3.5.6 provide monetary values of time in 2002 prices for 
different transport users, which can be used to derive values of time in an 
assignment model in terms of pence per minute (PPM). The conversion from 2002 
to the modelled years was made in accordance with the forecast annual rates of 
growth in the value of time set out in Table 3 of Unit 3.5.6. This states that the 
value of time is assumed to increase in line with income, measured for this 
purpose as GDP per head. 

Similarly Tables 10, 11 and 12 in TAG Unit 3.5.6 provide parameters to calculate 
fuel costs and Table 15 provides parameters to calculate non-fuel vehicle 
operating costs. These parameters were used to calculate the fuel costs per 
kilometre for each user class. In converting fuel costs from 2002 to the modelled 
years, account was taken of the forecast growth in the cost of fuel and the 
predicted rate of increase in fuel efficiency, as set out in Tables 13 and 14 of Unit 
3.5.6. As noted in the guidance, the non-fuel vehicle operating costs are assumed 
to remain constant in real terms, and so no adjustment was applied to convert to 
2009 values. 

When added together, the fuel and non-fuel elements give the total vehicle 
operating costs in terms of PPK for different transport users. The PPM and PPK 
parameters then give the overall generalised cost for each of the different user 
classes. The generalised costs (in 2005 prices) that were used in the forecast 
models are shown in Table 2.1. 

 

 

 

                                                 
6
 Transport Analysis Guidance, Values of Time and Vehicle Operating Costs, TAG Unit 3.5.6, 

Department for Transport, April 2011 
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Table 2.1: Forecast Generalised Cost Parameter Values 

2020 AM Peak Inter Peak PM Peak 

PPM PPK PPM PPK PPM PPK 

Car, Employerôs Business 

Car, Other 

Car, Commuting 

Light Goods Vehicle 

Heavy Goods Vehicle 

45.27 

9.80 

8.91 

17.61 

17.61 

11.27 

9.76 

9.76 

13.52 

42.91 

45.40 

9.79 

8.92 

17.61 

17.61 

11.15 

9.65 

9.65 

13.25 

42.11 

45.28 

10.07 

8.95 

17.61 

17.61 

11.53 

9.83 

9.83 

13.56 

44.23 

2035 AM Peak Inter Peak PM Peak 

PPM PPK PPM PPK PPM PPK 

Car, Employerôs Business 

Car, Other 

Car, Commuting 

Light Goods Vehicle 

Heavy Goods Vehicle 

58.20 

11.64 

10.85 

22.84 

22.84 

10.48 

8.40 

8.40 

13.52 

45.73 

58.51 

11.61 

10.88 

22.84 

22.84 

10.20 

8.25 

8.25 

13.11 

44.01 

58.24 

12.01 

10.94 

22.84 

22.84 

10.72 

8.47 

8.47 

13.58 

47.11 

2.5 Annualisation Factors 

In order to carry out environmental assessments, model data needs to be converted 
from peak hour to 16 hour and 18 hour traffic volumes.  In addition, 24 hour 
traffic flows are required for reporting purposes.  Historic ATC data along the M4 
corridor in the study area were used to derive a number of factors allowing the 
calculation of Annual Average Weekday Traffic (AAWT) and Annual Average 
Daily Traffic (AADT).  The factors are given in Table 2.2. 

Table 2.2: Annualisation Factors 

Peak Hour to Peak Period 
12 Hour 

(07:00-19:00) 

to 

AAWT  

AAWT  

to 

16 hr 

(06:00-22:00) 

AAWT  

to 

18 hr 

(06:00-24:00) 

AAWT  

to 

AADT  AM  Interpeak PM 

2.83 6.08 2.81 1.24 0.928 0.956 0.926 

2.6 Geographical Coverage 

For the purposes of preparing traffic forecasts for the New M4, a core area covers 
the M4 between J30 in the west and J21 in the east, including junctions 29 and 23 
that are the western and eastern ends respectively of the proposed new section of 
motorway. Within this core area are key roads/corridors of interest including: 

the existing M4 and proposed New M4 routes; 

the M48 motorway; 

access routes to the existing M4 and M48 motorways from Cardiff, Newport, 
Chepstow and the hinterland north of Newport; 

the corridors on the east and west banks of the River Usk that could connect 
Central Newport to the New M4 via intermediate junction(s); and 

east / west routes through Newport via Newport Bridge, George Street Bridge and 
the Southern Distributor Road (SDR). 

The core area is modelled at a high level of detail (SATURN simulation network). 
Outside this core area is a large area-of-influence where changes in traffic flow 
may be experienced following opening of the New M4. This extends to Skewen 
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(M4 J43) in the west, the A465 Heads of the Valleys Road and M50 in the north, 
and the M5 J8 to 18a in the east. The area-of-influence is modelled at a lower 
level of detail (SATURN buffer network).   

The study area is shown in Figure 2.1.  The preferred route of the New M4 is 
shown in Figure 2.2. 
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Figure 2.1 New M4 Forecast Model Study Area 
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Figure 2.2 Preferred Route of New M4 
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2.7 Zone System 

The future year zone system replicates that for the base year traffic model, 
including zones reserved for new development proposals. Development zones 
were added where a new development had a different land use from the existing 
zone, or the new development traffic loaded onto the surrounding network at a 
different point to the existing zone. 

In total, there are 441 zones in the forecast model. Figures 2.3 to 2.5 show the 
New M4 Traffic Model zones.  

 
Figure 2.3 UK Zone Plan  
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Figure 2.4 South East Wales Zone Plan 
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Figure 2.5 Newport Area Zone Plan 

 










































































































































