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Introduction

5.1

5.2

The previous chapter focused primarily on the use of information,
addressing interruptions to traffic flow, the scope for adopting
conventional engineering solutions, and the implications that adopting
active traffic management and hard-shoulder running could have on
the shape of our Highways Agency investment programme. This
chapter focuses specifically on the options for adopting these
innovative measures to add and manage capacity in new ways.

The pressure on our strategic road network is significant. For financial
and environmental reasons we cannot address this through a traditional
‘predict and provide’ approach. So, while it is likely there will remain the
need, particularly in the long term, for further expansion of certain parts
of the strategic road network, the case for delivering a more reliable,
better managed road network is clear, and the development and wider
deployment of more innovative approaches appears to offer a sensible
way forward.

The M42 pilot scheme Figure 10: M42 hard shoulder

5.3

Advanced network running pilot
management techniques
and technologies — such

as monitoring of traffic
flows and incidents, control
rooms, co-ordination of
signal equipment, and
variable signing — can help
to achieve smoother and
more efficient traffic flows
and reduce overall journey
times. Such ideas have
long been used to manage
city centre traffic, and have
more recently been applied
to the strategic road
network.




5.4

5.5

5.6

5.7

5. Towards the managed motorway

For example, systems installed on parts of the M25 monitor the traffic
and automatically set variable speed limits displayed on overhead
gantries. And at junctions on the M6, M60 and M62 we use traffic lights
to manage the flow of vehicles joining the main carriageway, ‘metering’

access to avoid interrupting the main flow (a technique known as
‘ramp metering’).

The term ‘active traffic management’ refers to the application of a mix
of traffic management techniques that are set to respond in real time to
accommodate the level of traffic on a route without allowing the flow to
break down, principally by reducing speeds to avoid queues building up.

Since September 2006 we have been piloting a mix of active traffic
management measures, including the opening of the hard shoulder as

a running lane, on the M42 (between junctions 3A and 7) south east of
Birmingham (see Figure 10). A 12-month monitoring report is available on
the Highways Agency’s website, www.highways.gov.uk.

On this stretch, when the traffic levels are high, the hard shoulder is
opened as an extra lane. The whole route is managed through gantry-
mounted signs at regular intervals, indicating which lanes are open and
displaying the speed limit (see Figure 11). Emergency refuges were built
along the route, to provide for breakdowns.

Figure 11: Stretch of M42 where using the hard shoulder as an extra lane
was trialled
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5.8

5.9

5.10

Although average journey
times increased slightly,
users of the route have
welcomed the fact that the
pilot has been successful
in reducing congestion,
improving the predictability
of journey times and
increasing capacity, with
consistent results
throughout the six-month
trial period. On average,
over all weekdays, the
variability of journey times
was reduced by up to 34
per cent, compliance with
the speed limit has been
high and no evidence has
emerged from the pilot to
suggest that using the hard
shoulder as an extra lane
has resulted in an increased
safety risk.

Road user surveys
found strong support for

Driving on the hard shoulder -
international experience

There are 17 schemes involving
driving on the hard shoulder in the
Netherlands, and six in Germany
(covering 124 miles). These schemes
differ in detail from the M42 scheme,
but generally they show similar
benefits.

The Netherlands schemes have
increased capacity by between 7 and
22 per cent. Journey time reliability
has improved significantly, and there
has been no negative impact on road
safety.

Results from Germany similarly show
no negative impact on road safety,
and improvements in journey times
and traffic flows.

France is exploring the scope to
implement driving on the hard
shoulder.

extending active traffic management to other areas of the motorway
network, with particularly strong support among drivers with experience
of driving on the M42 with the hard shoulder open as an extra lane.
Sixty-eight per cent of drivers felt more informed about traffic conditions.

Given the success of the pilot scheme, in October 2007 we announced:

e the extension of hard-shoulder running to the north east section of
the Birmingham motorway ‘box’ (see Figure 12); and

e astudy into the feasibility, costs and benefits of deploying these
sorts of advanced signalling and traffic management techniques
more widely across the motorway network.
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Figure 12: The proposed expansion of the M42 pilot to use the hard shoulder as an
extra lane
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5.11

The study, published in March, was informed by consultations with

a stakeholder advisory group, including road user organisations,
environmental groups, safety groups, emergency and law enforcement
services and others, led by officials from the Department. Its focus was
on identifying ways in which targeted capacity might be added cost-
effectively to congested routes in order to achieve the best possible
levels of service and more reliable journeys for road users. Priority was
therefore given to identifying motorway links where implementing driving
on the hard shoulder during congested times would be beneficial within
a relatively short timescale.
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5.12

5.13

5.14

5.15

5.16

5.17

The study assessed the impacts of introducing driving on the hard shoulder
at the priority locations we had identified, using the Department’s National
Transport Model. This suggested that both using the hard shoulder as an
extra lane and widening would provide high value for money: the main
benefit coming from time savings — or relief of congestion — marginally
offset by a small rise in emissions, although smaller than would otherwise
have been the case with conventional widening.

The analysis shows that, in the medium term at least, most of the benefits
of planned motorway widening could be achieved at significantly lower
cost through using the hard shoulder. The analysis also makes a case

for deployment of hard-shoulder running and other elements of the

active traffic management package on additional stretches of road where
widening was not already in prospect.

This assessment is based on some further development and refinement
of the M42 design, which included: varying gantry spacing, through-
junction running on the hard shoulder and increasing the operating speed
from 50 to 60 mph when hard-shoulder running is in operation.

Of course, this type of strategic analysis cannot substitute for the detailed
appraisal of options on a case-by-case basis. There is more work to be
done, for example to consider the implications of adopting the technique
over significantly longer stretches of road. That work is under way, as
described in Chapter 4 above.

Nevertheless, based on the modelled approach, Figure 13 shows in red
those stretches of motorway likely to deliver the best value for money
return from using the hard shoulder as an extra lane.

The map in Figure 13, taken from the Active Traffic Management
Feasibility Study, illustrates the assumptions at the time the study

was commissioned about planned motorway works that informed the
basis of the locations the study investigated. It shows existing and
assumed planned widening to four-lane motorway in purple and orange,
respectively. The parts of the network shown in green or black and
yellow stripes around Birmingham are where hard-shoulder running is
already in operation, development or planning. The stretches shown

in blue are where some infrastructure for managed motorway without
hard-shoulder running would be justified.

Comparing the potential locations for driving on the hard shoulder with
schemes in or approaching the Highways Agency’s major schemes
programme unsurprisingly shows a significant overlap. But there are
differences. Notably, the analysis suggests a case for early action on the
M4 and M3 approaches to London, and on the M4 and M5 around Bristol
and the M27 approaching Southampton. And, of course, the analysis is
not relevant to schemes on the Highways Agency’s ‘A’ roads, where there
is no hard shoulder.
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Figure 13: Locations on the motorway network identified by the active
traffic management feasibility study as priority locations for further

investigation of using the hard shoulder as an extra lane
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5.18

5.19

5.20

Detailed, route-specific assessments — including detailed engineering
design — would be needed to give absolute confidence about the

costs and benefits. But the business case is clear for looking urgently
at deployment of the elements of active traffic management and,
particularly, the case for instituting driving on the hard shoulder in place
of conventional widening.

In addition to addressing the specific business case for hard-shoulder
running, the study highlighted two issues for particular consideration:

e the importance of compliance with safety regulations, in particular
speed limits and lane closure signs; and

¢ the scope to manage lanes and earmark lane capacity.

Following the Feasibility Study, we have set up a programme of work to
investigate all these areas.

Compliance

5.21

5.22

5.23

5.24

A key element of the success of the M42 trial and of variable speed limits
on the M25 has been the level of compliance with the key, safety-critical,
traffic management measures — in particular, observance of speed limits
and (on the M42) lane closure signals. This success has been delivered
through effective communications accompanying the launch of the pilot
and the very clear signing on the route. But it was also delivered because
motorists appear to understand the rationale for the regime, enjoy the
improved reliability it delivers, and accept the need for high levels of
monitoring and compliance that are needed to make the package work.

While it is clear to road users that compliance is necessary to create

a smoother-running, safer environment, experience tells us that
effective enforcement back-up is also needed to maintain high levels
of compliance when the hard shoulder is open as a running lane in the
longer term. So, we need to look at the arrangements that would have
to be put in place.

The equipment needed to open the hard shoulder through a ‘managed
motorway’ solution involves installation of the gantries and cameras that
could, potentially, enable a move toward ‘average’ speed measurement
and control when the hard shoulder is in use or a lower variable speed
limit is set. This would be akin to the approach already in use to manage
speed through roadworks, which has promoted better safety through
achieving a very high degree of compliance.

As part of the work following the Feasibility Study, we are exploring
the benefit and the practicalities of moving to an average speed
enforcement approach.
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Traffic policing is a clearly recognised strand of policing activity, with
links to the achievement of wider policing goals. That said, we need to
consider the balance of policing priorities. We will therefore work with the
Home Office and the Association of Chief Police Officers to identify the
most appropriate way to enable additional police resource to be provided
for motorway traffic enforcement purposes where that proves necessary,
possibly through developing a new standard ‘framework’ agreement.

Managing new capacity

5.26

5.27

The discussion above has been about better managing the strategic
network and smarter ways to generate new capacity. What about smarter
ways to manage new capacity? The benefits delivered by new capacity in
terms of reliable journey times can be quickly eroded if traffic levels rise
unfettered to the point where congestion becomes a problem.

A number of options are being explored for our motorways, some of
which have already been put in place with successful results for example
on the M25, M1, M6 and M42 (see Table 4). But, even with these controls
in place, new capacity can fill up quickly — at the top end of the scale,
traffic levels can increase by up to 8-10 per cent every year. This is why
we are exploring other options, including lane reservation for certain
classes of vehicles or users.

Table 4: Examples of traffic management tools and where they are

currently in use

Traffic management tool Locations in UK

Traffic flow management
Mandatory variable speed limits M25, M1, M42

Controlled traffic signals at motorway M1, M6, M42
on-ramps (‘ramp metering’)

Lane reservation

HGV lanes Scheme in construction on M27
High-occupancy vehicle Junction between M606 and M62
(HOV) lane near Bradford

Tolled lanes No scheme in the UK
High-occupancy vehicle or tolled No scheme in the UK

(HOT) lanes
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Car-share lanes

5.28 Car-share lanes (known by traffic engineers as High Occupancy Vehicle —

5.29

5.30

HOV - lanes) have been used on local roads in the UK since 1998, when
the A647 car-share lane in Leeds opened. This was followed by three
further car-share lanes on local authority roads: in Birmingham, South
Gloucestershire and North Somerset.

These local authority schemes have proved successful. One year after
introducing the Leeds scheme, journey times fell by 4 minutes in the
morning peak on a journey normally taking 10 minutes. Even single-
occupancy vehicles saw a 1 minute 30 second journey time saving
when using the adjacent non-car-share lane. Car sharing also helps to
reduce CO, emissions. If more people share cars, the CO, emissions per
passenger mile are reduced. This means people can go where they want
to go, but with lower overall CO, emissions.

The first car-share lane on the motorway network in England opened
in March this year on the junction between the M606 and M62 south
of Bradford (Figure 14). This has provided a 2-mile dedicated inside
(left-hand) lane for vehicles carrying at least one passenger, allowing
them priority access to the eastbound M62 and rewarding them with
considerable journey time savings of around 8 minutes per vehicle at
peak time on a journey normally taking 11 minutes.
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Figure 14: Plan of the M62/606 car share lane

Bradford Ja

Mill Sarr Hill Boad

5.31 Car share lanes have also been used in the United States of America.
Since the early 1990s, over 100 such lanes have been introduced on
US highways. For the most part, these lanes have been successful, but
critical to the success of car share lanes in the US has been the on-road
presence of dedicated law enforcement personnel.

5.32 For the UK motorway HOV lane in place on the M62/M606, the Highways
Agency is working in partnership with West Yorkshire Police, who will
enforce the lane alongside their enforcement of other traffic offences. The
success of further HOV lanes will depend on similar partnerships with
local police forces.

5.33 Successful car-share lane enforcement requires emergency refuge areas
where the police can safely pull over those who violate the car-share lane.
The key to the successful enforcement of the M62/M606 car-share lane
lies with the careful design of the road layout carried out in partnership
with the West Yorkshire Police.

5.34 Another key design feature of the M606/M62 scheme is the fact that
the car-share lane occupies the inside - left-hand - lane, which allows
vehicles to be pulled over to the refuge areas safely. For possible
schemes where the car-share lane is on the outside (right-hand) lane
there may be a safety issue with the police pulling over vehicles across
several lanes of fast-moving traffic.
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High occupancy or tolled lanes

5.35

5.36

5.37

Several High Occupancy or Tolled (HOT) schemes have been put in place
in the US and have been more successful at managing congestion than
car-share lanes alone. Car-sharers can continue to use the lane for free, but
non-car-sharers can choose to pay to use the lane as well. In some cases,
car-sharers also pay a toll, but at a cheaper rate than non-car-sharers.

Users who choose to use the lane and pay the toll typically get an
electronic tag that makes an automatic payment when the vehicle enters
the lane. This is similar to the electronic tags already used at UK tolled
undertakings like the Dartford—Thurrock river crossing and the M6 Toll road.

While the HOT lane approach has proved very successful in the US -
experience suggests that it is the tolled element that offers greatest
flexibility for managing congestion. Consequently, new schemes tend
to be developed with a toll-only lane (i.e. dropping the concession for
vehicle occupancy).

Tolled lanes

5.38

5.39

The aim of a tolled lane is to offer motorists the choice of a more

reliable journey that can be provided year in, year out. This has been

the experience in the United States. The -394 toll lane in Minneapolis,
Minnesota opened in 2005 and has maintained traffic flowing at the
speed limit in the toll lane 95 per cent of the time. This is done by setting
the right price and changing it over time in response to demand.

Could that be delivered here? We have started to think about the design
of a tolled lane - be it tolled or ‘managed’ (reserved for people paying,
plus defined categories of vehicle). No decisions have been taken — we
are at the earliest stage of exploring this idea, which would need to be
the subject of detailed consultation and ultimately would require new
statutory powers. The discussion in the rest of this chapter is intended to
set out some of the important questions that will need to be addressed,
and give some illustration of the sort of avenues that might be pursued,
in order to inform debate.

Setting the toll

5.40

5.41

The price for using a toll lane needs to be calculated by taking account of
the existing and predicted levels of traffic and the desired level of service.
In the United States, prices vary throughout the day in response to
changing traffic levels. In some schemes, prices can change up to every
3 minutes in response to changing traffic conditions. In practice, prices
do not generally change this frequently — typically it is hourly. A roadside
variable message sign informs motorists of the current price for the link
they are driving on.

On the I-394 express lane in Minneapolis, the tolling operates on
weekdays between 6am-10am and 2pm-7pm. The average toll for
driving the 11 miles of the tolled lane eastbound is $1.44, and for the 8
miles westbound the average is $0.79. The I-15 FasTrak in San Diego,
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California, operates 24 hours a day, 7 days a week and costs between
6 cents and 50 cents per mile.

Picture courtesy of Texas Transportation Institute

Making payments

5.42

5.43

5.44

There are two key elements to this process. The road user needs to
know that a payment is due, how much is due, and have some means of
paying. And the scheme operator needs to detect the user, to check that
a payment has been made or arrange for payment.

Options for informing road users can include roadside information points,
signs and a variety of on-line and other sources. Options for payment
include contacting a call centre (as with the London Congestion Charge)
or registering with the tolled lane scheme and making an arrangement for
automatic payment, much like direct debit payments of utility bills. There
are a number of options for managing a user account with the scheme,
such as online billing, paper billing, automatic payments and so on.

The scheme operator would know that a payment is due by detecting a
user in the tolled lane. This could be done with automatic number plate
recognition cameras, electronic tags (like those used at the Dartford—
Thurrock Crossing and the M6 Toll), or a combination of the two. Electronic
tags are more reliable than automatic number plate recognition cameras,
as they are much less susceptible to fraud, but they do require the vehicle
to be equipped before it can use the tolled lane. Devices using the Global
Positioning System could be used in the future, but right now they do not
generally deliver the accuracy to detect use of a particular lane.
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How would we ensure security of personal data?

5.45

Any scheme involving in-vehicle and on-road electronic equipment

would need to be designed so as to ensure secure handling of data and
appropriate protection of personal privacy. This has implications for the
nature of the data that need to be generated, where they are brought
together, and the safeguards to be applied to their use. We will work with
the Information Commissioner to ensure that our exploration of these
privacy issues properly addresses public concerns and conforms with the
Data Protection Act

How would a tolled lane look?

5.46

5.47

5.48

5.49

5.50

5.51

In the UK, the carriageway is likely to be too narrow to have bulky
physical separation such as concrete barriers. There are also important
safety concerns with having a single lane segregated by a solid,
immovable barrier. Not all tolled lane schemes in the US are distinguished
from the main carriageway by hard physical barriers. For example, plastic
pylons that collapse on impact are used on the SR-91 express lane in
Orange County, California. However, these also are unlikely to be suitable
in the UK, requiring high maintenance and raising potential safety issues.

It is therefore likely that any managed lane on a UK motorway would need
to be distinguished from the rest of the carriageway by road markings.
This approach is also used on some existing US schemes, such as the
[-394 in Minnesota.

Too much weaving in and out of any lane is likely to reduce safety and
reduce the benefits of a tolled lane. An option to address this is to limit
tolled lane access to certain designated zones along the route. These
would have to be of a suitable length to allow users enough time to enter
and exit the toll lane safely. To allow safe departure from a tolled lane, it
is likely that a zone before a junction will need to be longer than the one
after a junction for people joining the lane.

Our thinking is based on using road markings that would be intuitively
recognisable to users. There are several options for using single or double
white lines, which may be dashed or solid. For most of these options,
new legislation would be required to give the line markings the required
status in law.

One of the simplest options might be to use a solid white line, which
drivers will already recognise as meaning ‘do not cross’. A dashed-line
section can be used to indicate the access zones where vehicles are
permitted to exit or enter the tolled lane.

There is clearly a great deal of work to be done to take these ideas
through from concept to practical propositions for implementation.
We will continue our dialogue with stakeholders in the motoring and
engineering worlds as our thinking develops.
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A greater role for the private sector

5.52

5.53

5.54

5.55

5.56

We already have long experience of private finance and private sector
involvement in high profile schemes, such as the M6 Toll road, and also in
lower profile but nevertheless significant initiatives such as the Highways
Agency’s maintenance contracts.

The Highways Agency’s Managing Agent Contractors are responsible for
designing and planning the maintenance work in their area, as well the
day-to-day management of the network, with responsibilities including
traffic management and roadworks co-ordination.

There are other models internationally. For example Fluor Daniel is proposing
adding high occupancy/toll lanes to Capital Beltway — a 64 mile long
Interstate freeway that encircles Washington. This project would tackle
congestion and would be supported from finances from the toll income.

In certain circumstances, private sector participation in the development
and operation of the road network can bring benefits in terms of
performance, value for money and incremental investment. If, subject to
the further development work discussed above, lane tolling was shown
to be a practical proposition for better managing motorway capacity here,
this could open opportunities to involve the private sector in the delivery,
financing and operation of this capacity.

We will be discussing the potential for the development of such models
with potential operators and financiers.

Next steps

5.57

5.58

5.59

5.60

5.61

5.62

We will consider the scope for pursuing active traffic management, from
smoothing traffic flows in busy periods using variable speed limits to
opening the hard shoulder as an alternative to the conventional widening
schemes. We will work with industry to simplify designs and minimise the
costs of operation.

We will review the overall balance of the Highways Agency’s investment
programme, based on the latest cost estimates, to ensure that we are
targeting and prioritising our action in the most appropriate way to deliver
the best outcomes swiftly across the network.

We will take forward to deliver a better managed motorway system,
including the detailed design that will be needed to establish a practical
proposition for managing and tolling lanes.

We will also continue to explore the role that private finance and private
sector management could play in developing and managing strategic roads.

And we will continue to discuss the emerging picture with stakeholders
in the many organisations that work with us, most recently on the active
traffic management feasibility study.

In due course, we will need to consult on the plans for particular routes
and at the point our further exploration allows us to put forward firmer

proposals for the ways these techniques could be applied generally, in
particular where this would require new legislation.
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6.1

6.2

6.3

6.4

6.5

6.6

6.7

70

Roads play a vital role in our competitive economy, and their performance
impacts significantly on our quality of life. We face challenges in meeting
the rising expectations that people have from the road network, not least
the environmental impact of road journeys. But we do have choices in
how we should address them.

We need to focus now on relieving pressure on the most overcrowded
routes, and to give road users greater choice over the journeys they take.
With more than 80 per cent of all delay caused by congestion occurring in
cities, and traffic levels growing fastest on motorways, it is clear these are
our two most urgent priorities.

In our cities, we will maintain our support for local authorities, ensuring
that best practice can be replicated across the network. In particular,
we will continue to support innovation, both in sustainable travel and
in using demand management alongside significant developments in
complementary transport.

On our strategic road network we will continue to develop ways to better
manage the existing network and make use of new services, such as the
Traffic Officers and new technology as it becomes available. We support
the joint working of the Highways Agency and local authorities and will
continue to find ways to improve the way they work together to ensure
that the whole road network is utilised as effectively as possible. We
recognise the need to continue to invest in major projects, but we also
understand that we need to deliver improvements in an affordable way
without damaging the environment.

Therefore, we will pursue active traffic management schemes, including
driving on the hard shoulder, along with the full range of options for
reserving the new capacity created. This document has set out further
details about how tolled lanes could work in conjunction with stretches of
the road where capacity is increased, and we will consult on the options.

We will continue to discuss our proposals as we develop them with the
many representative groups that already meet to advise us on a range of
topics. On our priorities for beyond 2014, we will continue to discuss our
options with people, including through the online Citizens’ Panel that we
set up following publication of Towards a Sustainable Transport System.

And we will also be looking to explain our strategy and extend the debate
more broadly with the business community, the haulage sector, fleets,
and the motoring public over the coming months.

Printed in the UK for The Stationery Office Limited
on behalf of the Controller of Her Majesty’s Stationery Office
ID5864655 07/08

Printed on Paper containing 75% recycled fibre content minimum.



(TSO

information & publishing solutions

Published by TSO (The Stationery Office) and available from:

Online
www.tsoshop.co.uk

Mail, Telephone Fax & E-Mail

TSO

PO Box 29, Norwich, NR3 IGN

Telephone orders/General enquiries 0870 600 5522

Order through the Parliamentary Hotline Lo-Call 0845 7 023474
Fax orders: 0870 600 5533

E-mail: customer.services@tso.co.uk

Textphone: 0870 240 3701

TSO Shops

16 Arthur Street, Belfast BT | 4GD
028 9023 8451 Fax 028 9023 5401

71 Lothian Road, Edinburgh EH3 9AZ
0870 606 5566 Fax 0870 606 5588

The Parliamentary Bookshop
12 Bridge Street, Parliament Square,

London SWIA 2JX

TSO@Blackwell and other Accredited Agents

IiiNii
977801

8-0-10-17

1744

0

4i'|5|2||2
522





